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L On 145 Bebe if ve. 1 9 by gane, ; 
ttranſlateu by Mr. Chambers, . | 


7 1 HE new phoſphorus diſcovered by M. 
1 Bernoulli, and mentioned in the preceding 
papers, could not fail of raiſing the. curioſity of 
philoſophers, and eſpecially thoſe of the bake 
my, who had a fort Sf of right to a diſcovery made 
by one of its 2 Among other expe- 
riments on this head, they came at length to 
the light which certain bodies yield, by rubbing 
in the dark; the reſult whereof is as follows. 
As moſt of theſe experiments were only made 
on bodies which yield light the moſt ealily, as a 
cat's back when rubbed againſt the hair in win- 
ter, or ſugar, or ſulphur pounded, Se. there 
are certain conditions to be obſerved. = 
iſt, That of the bodies rubbed againſt ak 
Other, one of them at leaſt muſt be cranſparent, 
that the light may be ſeen through while it laſls, 
which „ is during the time of friction. ty 
| B 6 | 201 * 
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2dly, The ſurface of the two bodies 2 45 
plain, ſmootn, and clean, that the conta 


be the more immediate. 


"3dly;. The: tuo bodies nuff. both-be hard. 
Athly, A great denſity, without great degree 


of hardneſs, will alſo have its effect. Thus M. 


Bernoulli procures light, by rubbing an amalga- 

ma of mercury and tin upon a — * | 
5thly, One of the two bodies muſt. be as 

as poſſible, that it may be the eaſier bennth-by 


friction, and may yield. à quicker, as well - 
brisker, light. This M. Bernoulli tried on little 
copper-plates of different thickneſſes. 

'6thly, Gold rubbed upon glaſs, 3 the 
fitteſt of all metals to afford light; but no body 
yields ſo exquiſite a light as a diamond, which 
comes nothing behind that of a live coal, briskly 
blown by the bellows x not is it any matter how 
thick the diamond is. 

Hence M. Bernoulli concludes, that Mr; Boyle, ä 
notwithſtanding all his skill, in experimental 


philoſophy, held a thing to he a kind of prodigy 
Which was none, viz. a diamond of his, which 


yielded light when rubbed in the dark, to which 
he gave the magnificent appellation of adamas 
lucidus, yet had not this any particular..-privi- 
ledge, . unleſs that its brightneſs: continued. a few 
moments after the friction, which we may add, 
was the foundation of part 7 7 Boyles eſteem 
for, jt. ad r ioc nd 

On occaſion of theſe experiments. of M. Ber 
noulli, M. Caſſini the younger made othets on 


the ſame head to the effect alla ing. O an A 


1ſt, A diamond, cut table-ways, being rubbed 
on a looking e dee 17 1 almoſt . 


adh. 
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Adly, A. Samoa at fake VS, 7 yielded a 
. 
3dlyy' A roy and ſom 2 pres plices of Kl. 
vers! yielded leſs gbr than the facet: en WW; 
: lere A copper double and a fly N 1 
Fa ＋ 4. uſe, . V ck. 75 To "F * f 
„All che bodies, in the foreqnentioned expert 
ments were rubbed pen glas. 510) , 
Ry Therable yarns! hen 8 ry 
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II Can ee thi ay of lors; obs 
periments: made by a friend ae fire · arms 
charged in different manners, it was thought pro- 
per to verify them: which N. Cafinj the Jeuner, 
accordingly;'tmdertg podertogk; g. 
He made'a kind of milchine; wherein was a 
| piee/ of wood/armed ar one end, with a pretty 
thick: plate of talc,” whereon the ſeveral ſhots 
were:to'be-received; This plate was made move- 
able, ſo as to give Way, more or leſs, according | 
as à greater or leſs impulſe was made on it; It 
at the ſame time ſhew-., by. the ſtrücture of of the | 
—— how much it had given e rc yz 
No from the cx perĩments fnade by M. Caſini, 
it appears, 1ſt, That the puttin a wadding be- 
tween the powder and ball, renders the effort 
the greater; the reaſon is FAR bj | and accord; 
ingly we find it te common pfäctice. 
Adly, That ceteris Pa thoſe ball which | 
fit exactly the bore of the piece have the. greateſt 
effect, by | reaſon," "doubtleſs, that they do not 
come out ſo. readily, but give time 10 a greater 
e of 1 W take fire. guide 
1 aby. 
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zaly, That when the power is farhtmed vio- 
3 down, the effort is no greater, but _— 
e leſs, (han when A Us dot 
i” che ball; 


nth hes its ef "A: the reafot uy be, that the 


poder making its effort every, w ; that which is 
uͤpon the ball muſt needs give jon 
thereto, hy — 5 counter to "he wen which 


e PE ied opting + 
5thly, That this powder, though edicinith he 
effect of the ball, increaſes the noiſe. 

-\bthly, That che fire of the powder under tlie 
ball, communicates with. that over it, even though 
the ball be exactly fitted to the bore, and lodged 
between two Walden ge: this appears frem the 
great increaſe gj ie nt i petp* 

Ithly, That Ming” 4 batt fornewhat leſs than 
the bore, anch putting but little powder under it, 
and a gonad. deal over it, one may ſhoot with a 
very great neiſa, bil Hg fenfible effect. They 
who have purchaſes! {-c+*t$ for becoming invul- 


trials thereof, have der! es been by, recog on why 


ws 42. / 9 Ye #4 5 2 1 * 


chis artißce. 5 
4 7 1 10 St. Ant e 


m. Upon * and 1 9 larly thoſs 
_ the fea ;; dranſiated by, Mr." e y 1 


N 


| *. Sac making a tour àbodt the coat of 
5 73 19join- 
ing, had occaſion to make foie phyBeaP fe- 


flections which: 5 "nmunicated to the acate 
The Galets., 18 100 o of p ebbles, Sante 
Kat, round, and always. very | goth and 5 
driven. by. the fear upon thole, coaſts. It is ety to 
conceive, that their figure and poliih had aroſe 


from their being "ng. beaten and toſt by the waves, 


and 
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and rubbed one againſt another 3 but there are 
ſtore of them likewiſe. found out at Jang. M. 
Saulmon learned, that when they. dig their cellars 
at Caieur, abundance of theſe galets tumble in; 
and that at Brutal, which is Ale from the ſea, 
the ſame thing had befallen: upon digging a well 
he further e that che mountains of Bon- 
aueil, Broye, and Qpeſney, which are eighteen 
leagues. from the ſea, are all covered wich ga- 
lets, which he alſo found in the valley of Clers 
mom, in the Beanvaiſis; hut obſerved, that there 
were none on the top of the mountain, which in 
| Vu high. e ts 

Among the galers out at land, there are ſeveral 
whoſe ſurface is very rough and n 
with points; and 3 is more, this ſurface is 
kind of bark, or rind, different from the reſt of 


their ſubſtance 3. Jet this ſeems to be their natural 


ſtate: for no external cauſe can ever have inveſted 
them with this rind, but may, on che contrary, 
| * ſtripped them of it; and ſuch cauſe may be 
a. long and violent friction. Add, That it is 
highly probable they are of the ſame ſpecies with 
pebbles, which have a like rind, cpaſiderably 
kbick, and ot a chalky conſiſtance. 

M. Saulmon makes — doubt, but that all theſe 


lands were formerly covered by the ſea z a notion 


which had already heen ſtarted in the hiſtory of 
1706, with ſome of the arguments which — te 
prove it. To render it ſtill more probable, at leaſt 
with regard to the country where M. Sonlmon made 
his obſervations, he endeavoursto ſhew by the diſ⸗ 
poſition of the place, chat when the fta dideover it, 
the currents formed between the monntains w ic 
the ſeveral eddies of water, muſt neceſſarily have 
thrown the greateſt or leaſt. galtts into the places 
Wr * eee e is obſervable, 

„ not 


as 35 4 


＋ 
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that the greater and ſmallet/kinds are not uſually: 
intermixed; und · diſtributed:ſome on the one fide, 
and ſome on the other. It s evident upon M. 
Saul mon's ſuppoſition, that the mountain, whoſe 
top was free of galets, had roſe above the ſea, and 
conſequently could not receive che driving) ſtones 
upon its top; but to determine by the laus of 
motion of Bodies eirculating in, and with a fluid 
the ſeveral diftributions of galets that muſt have 
been made in ſeveral places, Would be both a 
topography. and a phyſiology of ſo nice à kind, 
that we think it ought not to be attempted. We 


ſhall only relate two obſervations after M. Saulmon. 


The rſt, That a hole 16 feet deep, being dug 
Wert Snti in the beach of 7 reſport, which is al 
Kony, diſappeared in 30 years time; that the ſea 


had eat this thickneſs of 16 fret into the beach 


in that time Now ſuppoſing, that it always 
h at that rate, it would dig 1000 fathoms, 
a leagueof ſtone, in 1 2000 yeats; and it is 
8 from hiſtory, that the ſea has really ad- 
vanced, or withdrawn, in a multitude, of places; 
and that it has ' a general, though a very en 
motion, whereby it changes its bounds 
2dly, Flints have not only a chalky rind, . 


their black and hard ſubſtance, which is properly 


the flint, may be ſuppoſed to have originally been 
no other than cha k, which had hardened by de- 
&-ces, and changed its colour. M. Seulmon: Pro: 
duced flints of different ages, ſome whereof bad:a 
greater or leſs quantity of chalk ſtill remaining in 
their centre, while: others had chalky veins diſ- 
perſed through their black ſubſtance, and carried 
all the indications of their having arrived at their 
blackneſs and hardneſs by length of time. He 
even conjectures, that the flints, when tog „old, 
wn rotten ; and that it 18 a as theſe we find 


„ iy 5 with 
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with their black ſubſtance turned red iſh, leſs 
firm, and as it were ruſty. All yhich/ſeems 
10 calle with: the 8 4. en «Fiking _ 
ſeeds. . 1 Yer! 7 ey M3 We nge 
45 N at o eee 0 tbe e 
mung nary cure pt firmed 2 
207 2 einer of Muck: | ur 107948 
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| ; rj letnintans mulician, who was 4 great com- 
poſer} was ſeired with a fever, which" ſtill in- 
creaſing, became continued. On the yth day he 
fell into a violent delirium, having hardly any in- 
termiſſion, attended with cries; tears, terrors, and 
a perpetual want of ſleepd. The ad day of this de- 
liriamy one of thaſe natural inſtincts which is ſaid 
to make animals ſeek for thoſe herbs which are 
proper for them, made him deſire to hear a little 
concert in his chamber; it was with much qiffi- 
culty that the phyſician conſented to it. They 
played to him the cantata's of M. Bernier. From 
his firſt hearing them tune their inſtruments, his 
face aſſumed a ſerene air; his eyes were compoſed, 
the convulſions entirely ceaſed, he ſhed tears of 
pleaſure, and his ſenſes were affected with the mu- 
lick in ſuch a manner, as he never felt before nor 
ſince the cute ; his fevet ceaſed during the whole 
concert; but as ſoon as it was ended, he relapſed. 
They did not neglect to continue the uſe of this 
unexpeRedly ſucceſsful medicine; the fever, and 
delirĩum always ſuſpended during the concert and 
muſick was become ſo neceſſary to him, that in the 
night he made a relation who watched with him, 
both ſing and dumee, though her affliction made 
it difficult for her to comply witk him. One 
niglit among the reſt, when none but his nurſe 
was with him, hö could only fing one miſerable 
ballad, he was foreed to be content, and even 


„ re- 
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received ſome benefit from it. In ſhort, 16 days 


muſick quite: cured bir, Withvur- any other 
aſſiſtance, except bleeding in the foot, which was 


the ſecond time this had been done, and was ſyes 


ceeded with a great evacuation.” N. Dodart re- 
lated this Hiſtory, which be had well atteſtecl: he 
ught to ferve as an 
example or a rule, but it is Fr, y curiods to ſe in 
1 may ſo ry, Was 
become harmony, by a long cottinued cuſtom, 
how concerts by degrees * his ſpirits to their 


does not pretend, that this 
a man, whoſe very ſoul, 
natural courſe. It is not likely. that a painter 


would have been cured thus by pictures g paint- 
ings have not ſo great an influence as mulick over 


the motions of the r and no art in this c. 
oy in qual . TOS ee ts 
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A philoſopher, friend to M. Cures, whis has 


been frequently. mentioned in the precetling hi- 
ſtories, imagined from ſome experiments Which 
he had niade, that animaleules ſren in the water 
with a microſcope do not multiply therein, but 
proceed fromr little inviſible flies, — 6 their 
eggs in che air. And indeed, as tleſe an 


ſine; when they were luke warm, he put into ene 
of theſe phials, two littie drops of water taken 
but of a veſſel, wherein the water was fullof theſe 
little ami malcubes; and 8 days after, he found this 
phial fihed with an naue able quantity of ani- 


1 of the ſame ſpecies with thoſe which 
were 


are 

a Kind of little worms, it is naturaf enough, cut, 
like many other worms, they fhould all proceed 
from ſome of the winged ſpecies; but the obſer ver 
was convinced of his mite e. He boiled wäter 
and dung, and filled therewith two phials of equal 


ww 


loſopher 


though he cats neither fruits or ſallags, and 85 


mach y, Or, g as 4 15 
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ws in the drops of water. There were none to 

be perceiyed in the other, phial, Sadie the 5 1 
might probably havę produced ſome. T | 
both. been ſtopped very cloſe. The ah tica- 
tion of : animaloules in water, s therefbte derb 
ſettled; but more ſo, if it is eertaing: that this phi- 
{aw them couple ; at leaſt, it is certain, 
that he ſaw them joined two and two, Perhaps 
this as to fight; but, do a We e of | 
in, e | 


vi. Of the circulation of theo 15 15 wy . : | 


MI. Lien 5 ys, That he could not RT I 
the circulation of blood in inſects, and therefore 
imagines another way, by which he believes their 


f Y TNT | 


life is maintained. But the philoſopher, whom 


„Who is well Ad i in the 


we juſt * now mentio IE 


uſe of the miſcroſcope, fa ys, That be has diſtinct- 


iy ke the nl ek in the 180 of 8 ſpiger. 
vil. warms "TAS 


N. 0 FRY That s « pi hit of of wy 
een bo is in good health, 

theſe 4 of 5 years, e every day by Nel, 
great number of worms, ot 6 ines 1 


made uſe of all known remedies. He once or 
twice vaided aboye an ell and a half of a flat 


worm, divided by i Joints, called the ſolium. It 


is hereby ſeen, how. many eggs of ihſects there 
muſt be in it that oo which we leaſt ſuſpect to 
Want .nothing Hur the ſto⸗ 
| ol ir, an oven fit t hatch 
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ym. of 74 Iguana, A rican lizard, 
pet O07 aut Min ons ore 
The z ging iis | a. Kkind.of Jizard found throngh 
all- Parts 95 Amerita, i it is leser ed in Piſe's book, 
De utriuſqat' Indie re nethrals £9, medieey Ibis 
amphibious, it has two ſtomachs, i 1 "are ar 5 
there is ens A "ſtone, white.;on;:the outſide, — 
the inſide very much 1j] £e-the colour ol the Ama - 
Fican bezoar: It has the virtue of expcllingithe 
ſtone and gravel in the kidneys, and cures, the 
ſuppreſſion of uripe. It is 2dminiſtred in very fine 
powder, With an equal quantity of the powder of 
gut- ſnells, both together weighing: a dram, in 
2 water, if there! is 90 fevers or fuk. 
picion of àn inflammation 1 in the ureters, or in the 
bladder; in which caſe, it muſt, be given in White 
wine, mixed with parſley, nes or pellicory of 
the wall, or ſome other qi uretiek. At ſometimes 


has effect in an hour's oe Bae & moſt, ſt. in three 
hours. A Spaniſh phyſician of SARS having 


ſent this account to M. Pos, bylician of 
Montpellier, who is with M. . 5 es, director 
of the Aſfento company in America, and having 
related to him many. EXperiments which hs; bad 
made with the ſtone of the Es fs is Jens | 
oe. ſent te the fFeademy TIO 0 nn, u 
Dean. n N 'J 
IX. Of th F ce of the with of Enrogtan | 
ft | women, and N e, 4 8 
it | CELTS s K . 
M. Haenel 755 that” * RomeP wha 
go to Batevla,., cannot ſuckle their children, 
2 milk being ſo falt that they will, not take it.; 
whereas, the milk of the; Negr es, though their 
diet is the fame, is ſweet and pleaſant as uſual; 
therefore they ſackle the children of the Dutch 
371 2 and 


Arg dev f Sor ers. 1 3 
and a He himſelf, who was born at Ba- 
tabit, Was ſuck led by a Black. 'He thinks it 
probable, that when the Europeans are carried 
into ſo hot a climate, being not made for it, thoſe 
vellels whiet' in then are deſighed to filtrate the 
milk; dilate too much, and give paſſige to thoſe 
ſalts which are not intended to enter into the com- 
poſition of this Tiquor'; but that the women of 
theſe hot countries ard, by their firſt poet's 
fitted: to generate good will; ; that is, either that 
the'filtrihe- veſſels are "hathrally leſs, and do not 
afterwatds dilate more than is neceſſary, or are 5 
a firmer texture, and Tels capable of dilatation; or 
ſomething, in ork e to this. Ai 


pi. l A1 


I. an  aufore” borealis ſeen at | erlin. 5 


ri ON > 4 


M. f ene ſent an account from Bake. to. 
M. “ Abbé Bignon, "that March 6, between 7 and 
10 in the evening,” ther was ſeen in 9 and 


in the neighbouring countty, an aurora borealis, 


which was ſomething "the of that mentioned by 
M. Gaſſendi, in the life, M, Piereſe. There 


were two luminous arch 1es, one of which was 


higher than the other; both directly northward; 
their concavity turnetl don nward; their chords 
parallel with the Horizon. The ſuperior arch 
was interrupted; ſtreams of light went from 


the one to the other, Tn Bo Appeared, 44 | 


vaniſhed! * N N 
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XI. Of a new ifland near Sagen 


% 
7 N P 


M De ta Kane? chuſul in Candia, ſent word 
to the conſul of Tunit, that two miles from the 
iſland of Santerini, which is ſeventy miles from 
7 —_— a new illand we perceived; winch, at firſt 


IM 
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appeared only. like a ak ky but Tis 


daily, it became as big as a large ſhip. _ 
rounded with, many other little iſlands ; and t 
continually proceed great flames from it. i 


_ novelty is the more ſurpriſing, the water being in 
this place more than 60 braces deep; the ſubter- 


ranneous fires mult therefore have ſtrange force to 
throw up ſuch a great heap of ſtones ſo high, 
through the ſea. As in ſome parts of Sant exini, 
and of ſome other iſlands of the Archipelago, the 


foil wholly conſiſts of pumice ſtone, it is very 


likely, that theſe new iſlands are formed of theſe 
light ſtones. M. de Cbaſtueil Gallaup, a gentle- 
man of Provence, of Sreat erudition ar} merit, 
has done me the honour fo communicate this to 
me, of which he was informed. by a letter from 
Tunis, which letter faid, this account was con- 


firmed by the captain and ſailors of a ſhip newly 


arrived from the e to Suſa, in the kingdom 
of Tunis,. who were all eye-witneſſes of che bur 


a. Ex. 


of what M. De Ja Lanne had written, by: 


Xn. Of « a new „ ay of. coofratting the 2 


AY, a unn. 


The f * expence which LSE": the tae: 
ing the map of a country geometrically, the length 
of time which it requires, and the ſmall number 
of rhoſe Who are capable, or Who will take the 
pains to execute this work, are the reaſons why 
few maps are conſtructed geometrically ; yet no 
others are abſolutely certain. Provided ſuch. 
cannot be had, M. Chevalier propoſes another 


method, which i is not far ſhort of the geometrical 


exactneſs; yet may be put in practice without 
r gromer'y, rg only care and attention. 


; 
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arch of the horizon taken between the 


: poing where the ſun riſes or ſets, at ally day what- 
ſoever, and the point, where it riſes d ſets, when 


ö Neude. It is 


it is in th equator, ; Called the as 


then, at! rſt. 1573 01 1 the am litude, f is greater 
— proportion to 1 je Aiſtance of the ſurt f from the 
equator, or has a £1 cater declination 4 3 Aid it is 


more 18 it 1s, or the highs? the 
. for any place, the greater is the 
Made all the reſt being equal. The decli- 
nation of the ſun, and the elevation of the pole, 
are therefore the two elements whercon the ſize 
of the Ma To depends, and. tables of the va- 


allo tn n from the dit erent poſitions of: the ff phere, 
* | 


riation of the amplitudes are conſtructed accord- 


ing to that of their elements. 
1 ſuppoſe, the. place where I am, for example 
Paris, to be in the centre of a pretty. Jarge circle 


deſcribed on a Paper, and divided into 360. As 


I know by the tables, that the folſtitial ampli- 
abs all at Paris, is 3 degrees 


omitting the minutes, I take on my circle for the 


equinoctial amplitude, or o, the point where its 


diviſions begin, and the 37 degrees following an- 


ſwers to the ſolſtitial amplitude. This ſpace of 
37 degrees anſwers to three months, and I divide 
it according to the table of amplitudes, to each 
| day of 3 months, or rather from 5 to 5 days, 
| becauſe the amplitudes have not any ſenſible al- 


teration from one day to another. I do the ſame 

for the amplitudes: of the other 9 months of the 
8 

f 1 alfo ſuppoſe that the . of my circle re- 

preſents an extent of two leagues, and I divide it 

into 8 equal parts, which are conſequently of a 

quarter of a league each, and through each of 


theſe diviſions I deſcribe circles concentrical with 


r 3 the 
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the firſt; M. Cbevalier calls the pipers,” whetes - 
on theſe. figures are, chaſſis,” on frame. 
This dene, on any day-whereon'the riſing or 


the ſetting of the ſun can be obſerved,” I have two 


wires on the frame directly perpendicular, one at 
the centre, the other at the outward circle, whictr 
anſwers to the day pitched-1upon,' I place the 
frame exactly horizontally, and turn it in ſuch a 
manner, that at the moment of the fun's riſing or 
ſetting, the ſhadow of the two wires is upen the 
fame right line, and I fix it faſt in this ſitudtion. 
It is certain, that all the diviſions of the outward 
circle will anſwer exactly to thoſe of the bon, 
that the goth degree, * example, after an equĩi- 


noctial amplitude, is a pole, c. in a word, 


that the frame is well reRified. + FThen if I am in 
a place high enough to ſurvey an extent of two 
leagues round, I direct a rule, which can be 
moved round the centre, exactly to a ſteeple, at 
what place I pleaſe; and Fam certain, that this 
ſteeple is in reſpect to Paris, in the poſition 
determined by the rule, to the ſouth-eaſt, for ex- 
ample, and conſequently it muſt be deſeribed in 
my frame on this line, It remains to be known 
at what point; now it is ſuppoſed, that I Eno’ 
pretty well the diſtance of all thoſe places which 
are within two leagues of the place were I dwell, 
and this knowledge is more familiar in the coun- 
try, where the frame will be moſt in uſe. As it 
is divided into quarters of leagues, I place the 
ſteeple according to its known diſtance, either 
upon one of the concentrical circles, or between! 
two circles, and' cannot ok into any conſiderable 
error therein. ao Beet e 
What 1 have land in nb to Paris, M. 
Chevalier would have 30 or 40 perſons do round 


1 Paris, at 2 Teagiics diſtance at moſt from 
| one 
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place where they dwell'; not that each ſhould be. 


obliged to make a frame, that work requiring; 
the hand of a geometrician, but they being once, 
made by an artiſt, copies may be ſent to 30 or 
40 perſons, who will then have only the trouble 
of laying out the lines of neighbouring places, 
as has been ſaid, and few are incapable. of doing 
this. The 30 or 40 little maps being made, 
they muſt be returned to the geometrician, who. 
underſtands how to put them together, and there- 
by compoſe a, map of the country round Haris. 
As the ſame frame is to be ſent, to all thoſe de- 
ſigned to be employed, it is ſuppoſed, that the 
amplitudes. ate the ſame, as to places which are 
but little diſtant, which is only ſenſibly true. 
Nor can this method of conſtructing maps be uſe - 
ful, except as to a little tract of land; and it is 
proper, that the city, or principal place, on which. 
alone the amplitudes are regulated, ſhould be in 
the middle of that tract of land which is to be 
deſcribed, that ſmall errors of particular places 
may compenſate for one another.. 


It ſhould ſeem, that without making uſe of 
amplitudes, the frame might be rectified by 
means of the meridian of the place, which is 
commonly known in the country; but it is only 
known in a groſs manner, and if it was neceſſary 
to find it more exactly, few would ſucceed in 
it. The method of rectifying by amplitudes, 
when the frame is quite finiſhed, is more cer- 
tain, and has no difficulty in it. Not but the 
other may alſo be uſed with ſucceſs. _ 

It may be obſerved, in the method of the am- 
plicudes, that an error, which may be imperceiv- 
able in a little tract of land, will be leſs fo if 

the work is performed in a tract of leſs latitude, 

Vor. m... 3 
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or in a time br to the inoxes, for in theſe 


two circu eg, there 1 eſs diff ce;in the 
arnpirades ef Aifirere plices, © N led is 


br ciccumftance which makes laſt difference in 


them; and as in France it is pretty extenſive, 
the operations near the equinoctial ought ſo much 
the more carefully to be obſerved there, 
To have given here in ae the fp til of M. 
cient. 5 a geome- 
triclan muſt of neceſſity be at the head of the 
work, he will eafily imagine what alterations 
certain particular circumſtances” require, and fa- 
cilities which may be contrived for the operators. 
A biſhop, who has a genius for the ſciences, may 
in this manner conſtruct a map of his country, by 
help of his tlergy, who will hardly be ſenſible 


| ethos: that they ate making geometrical o- 


perativns. Many uſeful things, and ſome which 

wache difficule, would almoſt execute themſelves, 
they who are in place, 22 give a firſt mo- 

tion to them. wad 6 e 1 by 
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Rovai, Acapeny/of Serences. at Paris 
_ _> Mean Nen 


4 Tins 4 


I. 0h eroati ans on wa zan i vals which 
fell at the obſervatory during the year 
1706, and on the 1 on Loro 
meter, by M. de la Hire. 1888 oh 


T HE obſervation which I 158 hae Wade 
on the quantity of water which Falls on 
the earth during each year, the reſult of which I 
give in the memoirs of the academy, at the be- 
ginning of the ſucceeding year, have excited 
many curious perſons, in different parts of the 
kingdom, to do the ſame in the places where 
they dwell. Some of theſe obſervations have al- 
ready been given in our memoirs, and have been 
compared with thofe made at Paris; but the 
moſt conſiderable is, that made by the marſhal 
de Vauban at Liſle, in Flanders, during ten years 
ſucceſſively, which I related ſome time ago, and 
from thence concluded, that there is a little more 
rain in Flanders than at Paris. ' 


Jan. 8, 1707. 


Ta e Her 
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Here is the continuation of theſe obſervations, 
which were made here during the 151 
year, in all the fanie 59 8 10757 bs ig, the 
lame manner as thoſe of the"forego ea Fs 
The height of water "which fell at the Feen 
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uantity of water in the Whole year 18 3 lines 
2 3, or 13 inches, 3 lines . 

This has been a very dry year, if the quantity 
of water, which has fallen, is in genera conſi- 
dered, which commonly uſed to be between 19 
and 20 inches: but it muſt be looked upon as 
one of the wetteſt years, if it is conſidered that 
the greateſt rains commonly happen in the months 
of July and Auguſt, with ſtorms, and that this 
year it did not rain in both theſe months toge- 
ther much more than 18 lines. 

Dry years are always advantageous | to the corn 
in this country, the greateſt part of the land be- 
ing moiſt and cold ; for the verbs do. not then 
grow, or turn the corn UP. 1 

As to the heat, 1 compute” it, ' by Te. ther mo- 
meter, called the Florence thermometer, which is 
fixed in a place expoſed to the air, but t. ſhaded 
from the ſun. It is at the 48th degree of” its divi- 
ſion in the bottom of the caves of. the, obſerya- 
tory, where I ſuppoſe, the : air to be in à mean 
ſtate of heat, and it begins to freeze when the li- 
que in the tube fang to F 32 degrees. The, loweſt 

I "© | which 
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which the thermometer fell at the beginning of 
this year, was to 20 + degrees Jan. 213 but it 
almoſt immediately roſe again to 30 degrees, and 
the froſt Was but inconſiderable, and of little 
continuince; and in the firſt 8 days of February, 
when: the cold is commonly moſt ſevere, the ther- 
mometer always ſtood at about 30 degrees. The 
gth-of this month, it was at 45 degrees, which is 
almoſt its mean ſtate: the remainder of the month 
it was always near 30 degrees, which indicates a 
little froſt. As to cold at the end of the year, 
it was inconſiderable, for it only froze Dec, 21, 
-the thermometer then. Bling to 28 4. There fell 
only a little ſnow Feb. N 

Though the cold was not great, nor of Jong 
continuance, the heat on the contrary w was .very 
conſiderable; and laſted: long; for the thermo- 
meter almoſt always ſtood at near, 60 degrees 
in the 3 months of June, July, and Aug. The 
hotteſt day was Aug. 8, Wherein the thermome- 
ter was at 68 dries about the ſun's' riſing, which 
is the time when I always obſerve 1 it, and wherein 
the air is the cooleſt of t the day. This very day, 
at 2 in the afternoon, which? is the time when 
the air is hotteſt, the thermometer roſe to near 
82 degrees; ; whence the heat is known to have 
been very great, ſince tlie thermometer roſe to 
34. degrees above the mean ſtate; and had it 
fallen as much below it in the winter, it would 
have come to 14 degrees, which commonly in- 
dicates the greateſt cold that we 51 ſuffer 1 in this 
country, 

In theſe ſort of "i obleritins) . ought to 
be had to the wind, which partly Sd heat 
and cold, therefore 1 alſo give much attention 
to that. In the month of Fan. the wind was al- 
ways eaſterly, — ſometimes to the ſouth, 


C 3 and 
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and ſometimes to the north. At ttt beg : 
of Feb. it was weſterly; and towards the — 
the month northerly. In Mitch, it was pretty 
Changeable, chiefly: in the weſt, but littit in the 
eaſt, and paſſing by the north. In April, at the 
beginning, towartis the north · eaſt ; and at the 
vnd, in che weſt. In May, the weſt wind x 
In me, it was almoſt always nenr dhe ſourh 
and weft. In July, at the beginning and end, 
near the weſt; and in the middle near the north. In 
Ang. it Was almoſt always weſt, inclining a litik 
to the north, and very often to che ſouth; ;:which 
contributed much to;the great heat. In Gepr. Ab- 
moſt always ſouth-weſt. At the beginning of 
OZ. alſo ſouth-· weſt; and at the end, —_ 
caft. In Nov. the wind was almoſt always fouch, 
and 2 little thereabouis ; but i chiefly . 
In Dec. almoſt always ſquth and ſouth·weſt. 
The prevailing wind this year, was — 
as it is commonly in this country, beeauſe of the 
neighbourhood of the ſea; * this ſouth· weſt 
wind has always been very violent. FR t 
There were ſome ſtorms this e but the 
moſt conſiderable happened July 29, inthe morn- 
ing, with thunder; _ A _ oa in 
acbb. N 3490 
The barometer b me * the ict 5 
of the air, is always placed at the top of the great 
hall of the obſer vatory. March 10, the quick - 
filver roſe to 28 inches, 1 line J. Dec. 22, it fell 
to 26 inches, ꝙ lines: the difference between theſe 
2 heights was therefore 1 inch, 4 lines &, Which 
s pretty near as uſual; but it ſeldom falls ſo low, 
except with a very high ſoutherly wind of long 
continuance, as it was then. I have frequently 
A e that the E 2 has been very high, 
e 


— 


Rox A.. ACcapany of. Sexpwons, 23 


though the wind has been anthony. which is 
_ contrary to the comman rule. 

The, tube of the. barometer which. 1 abies 
make. uſe of, is very lender and long : aud I 
ſuſpect that there i 7 litele air therein, ; which I 
cannot get out; for I have another, haſe 3 
of a middliag ſize, herein the quick(lveraly 
ſtands; more than * Jiges higher, Ligbt is 
ſeen in the vacuum of theſe. bargmeters when the 
quickGilyer 18 8gitstad . and one of them is that 
wherein M. Picard, of the academy, who was 
the firſt that obſerved, it. made his firſt obſerva- 
tion on the light in the vacuum of barameters. 
We have alſo other barometers,. conſtructed in a 
manner different from the cainmen ones; in which, 
even air has been ſuffered to enter, Vet they allo 
give a light, RNS eee $729 

i Lalſo.obſerved,. Dec. 21 1 of ne year, 1706, 
= declination; of the needle, 9 degrees, 48 mi- 
nutes, weſt ward, with the ſame ne 170 8 inches, 

length, and in the ſame place where I uſed to ob- 
ſerve it every; ear. as 1 dud e in wr 
ing Fea nelle v rage 
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| fſerves'to raiſe the:rammer. to drive the 
piles in the conſtruction F bridges, Rays, 
and other works Ws yer nature; TY M. de 
la eee 


The ier or ene which is 00 to $tifve 
great piles, is of 1000 or 2000 1b, weight; and 
is commoiily raiſed by a roller, which compoſes 
a part of the erane yo 1 which is to 8 


great ee A 


. June 15 1900 
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pc: walking or climbing in this wheel, 3 


This rammer runs freely between tiwo- 
that the whole force * may fall on 58 Nd 


of the pile which is to be Aries But-as;the:c@m- 


mon rollers of engines are mov by 4 arms fixed 


to them it is difficult 5 to turn 


them, which hinders the work ; therefore a 


rat wheel is fixed to this roller of 10 or 12 feet 


n diameter, as there is to great cranes, that men 


thi roller to turn more eaſily: and 0 


may, be ſeen in the figure erde 


In conſtructing a great ſtone bebe at | Monling, 
in Bourbon, after a new manner, by the direction 
and plan of M. Manſart, ſurveyor of the build- 
ings, they are obliged to ſink great! piles, more 


chan 20 feet deep, to get a good foundation; ĩt 


is therefore neceſſary to make uſe of — 
2000 1b. weight. But as the great wheel which 


zs apply'd to the roller, on which joh ehe-rope of the 


rammer winds in proportion as iti is raiſed, is large 
enough to receive in it 4 men on a row, Who 
climb up together on the croſs bars, or rounds, 

which form the breadth of this wheel. and almoſt 
always to keep them in at the heighth of the axis 


or roller, to make the greater effort, this Wheel 
muſt be ſtopped every time the rammer goes 


down; for the weight of the men within it being 


no longer ſtopped by the weight of the rammer, 
would carry the wheel ſwiftly, round ; and the 


men therein might be thrown dow, and perhaps 
killed ; therefore they are obliged to ſtop this 
wheel with a hook faſtened to a rope, and fixed 


to ſome appointed Place every time the rammer 
| is let down. Ibhis is very troubleſome 4- beſides, 
It may happen, that the hook or rope may break 


by the force of the men's weight on the circum- 
* Face 1. Fig. 4 ON USE? 7-7 cs 
ference 
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end of the wheel, and then the ners run 
theriſque'of their lives. Wit: t LONW 277 F500? 
But the mei in the: machine have hot only this 
Westen for ſornetirhies EPR of the Kant 
or the hob by which it is ſupported, of tñe rope 
which is: made uſe of, ay break oH i fuddetp in 
raiſing it; and by theſe unfereſeen àciderts the 
labourers are in great danger, as has . 
ha ppened. Tort vy 1149 I Nn 10 D 
This obliged one of the kings ch er is 
who hay the direction of this fees hs -ropoſe 
to me laſt winter, that I ſtiduld find Gut fone re- 
medy for all theſe inconveniepeies, anch take it ſo 
eaſy,” that corpulent men, who" are môſt com- 
monly employed in theſe works; may receive no 
hurt by, any negligence, or thadvertehcy" wharſo- 
ever: This is what 1 fenden conived, arid 
which is to be executed. 
I firſt conſidered, that in all $62 ie which 
may happen to this machine, the rope Which 
holds up the rammer, entirely flackens3 and con- 
ſequently, a piece maſts be fixed in che timber 
work of the machine itſelf, which falling between 
the ſteps or rounds of the wheel; and being capable 
of reſiſting any effort whatever, may xetain it 
when the rope of the ramnier is lack and om the 
contrary, this piece muſt diſengage kel from 
thence when the rope is tigt. 
For this purpoſe 1 made a Aena A BC 
of either wood or iron, much wider than it is 
thick, forked near the end C, which' is a little 
bent. In this forked part I fixed 4 little roller or 
pully, ſo that the cable or rope of the rammer, may 
move freely in this part paſſing under the pulley. 
To the other ne the ſquare: . near the 


21 A >, 


[8 Fig. 2. 
125 angle 


f — 
— 0 
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angle B, 2 ſtrong pin D, or or a bracket of 
he ne 46x 5 few the branch of the {quare, 
To conclude, ..in the end A of this branch B. a 
bole is bored ee may ho pur therein. 
In the. £00) Pong e engine, there are tw] 
pieces EF * mortiſed parallel —— which, 
help co frengrhen its thore is a ſpace of 4 or 5 
aches between them, in which I faſten the ſquare 
ABC, and fix it to the mortiſes by. a piniplaced 
at the end A, but in ſuch a manner that it has not 
too much room to play op the ſides, Which de- 
pends on the diſtance between the mortiſes, and 
on the thick neſs of the branch af the quare, 
Directiy under theſe mortiſed pieces goes. the 
great heel of the roller, - which SHIT the rope 
of the rammer; and che machine is diſpoſed. in 
ſuch à manner, that when the. cable Gh, which 
comes from the top of the engine to the pully H. 
to be afterwards turned on the roller, is tight or 
ſtrained z it holds up the ſquare, paſling through 
the yn at C, ſo that the bracket of the ſquare D, 
does not touch the rounds of the wheel. But as 
ſoon as the rope GH flackens,; the weight of the 
ſquare itſelf, and the weight which: che rope adds | 
to it. by reſting on the forked part,. it turn 
upon the. pip at A, apd. all into the ellows of the 
great Wheel; and the bracket D falling immediate. 
ly between the ſteps. or rounds, .retains.the-whe 
in this Rate, it being impoſſihle for it to turn; for 
hot branch AB of che ſquare, being, faſtened. be- 
—_—_— momied pigges, N. wes 3 Sr 
effort. 
But when the cable or rope e of the roller i is again 
Arainady' to fix the rammer to it, the ſquare im- 
mediately riſes, and the bracket D diſengages 1 


Fig. 3. 
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This machine: is, very fimple and convenient; - 
and may Nee labourats and pogo 
T0 nit e 


Aſter Fe e oi ) Geraint 00 1 704 
parent de rellion of the ſet ble horizon Ole che 
ea, ma by father. U 25 in his obſervatory at 
| Marſeilles, Ning: chem different at Aiffercne 
times, TUelired him'to:oontinge his obſeryations, 
to ſer whetlier "this rence. would till coptings 


e ally irt ular.” * . 

8 98 IDE « © Rea F Ty I CEE, 
is raiſed 144 Paris free above the" level of the ſea, 
according t a levelli 2 made by. himſelf ; whi 

144 feet high” give e e ray, which razes 
the ſurface the Ra an kactinan of 17 14%; 

The ſeaſt apparent! 1 obſerved by fer 

Laval, at is beige heh during this winter, was 14 
46% and dhe difference! between this height, and 
that of the di ſrect ray, would be 128%; which 
might be qwing to the greateſt. refraction of the 
viſual” ray, Wich razed the ſur face of the fea. — 
But the greateſt apparent depreſſion obſerved b 1 
him was 14.3 6515 Which exceeds that of the di 
ray by 17/167 and this contrary to the rules of 
refration! es TRUST een this inclination 
inſtead of increaſing it. B 


Je ed, %%. 


* . . 
e . % * fe 


tiguous to the ſenſible horizon, confounds pre — 
to ſight, with the heaven itſelf; and thar o ae 


The viſual ray directed to this apparent circumfe- 


the ſame place, does frequently exceed! a th part 
of the leaſt apparent inclination; ſo that one might 
be deceived in this method by a 5th part of the 


which razes the ſur face of the ſea, and the real! in- 
clination of the direct ray, to certain rules; and ir 


. of the ſea, by a ſingle obſervation of the 
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-- We have already noted from ſeveral other obſer· 
vations, that a part of the ſurface of the ſe4,”con- 


occaſion, the apparent cireumference of the 
ſible horizon falls in the fea within | cur kate 


rence of the horizon of the ſea declines; therefore 
on this occafion, from the direct ray hi razes 
the ſurface of the ſea, towards the lower fide, con- 
trary to the inclination which the refracted ray 
ug this ſurface ought to have. 

Having communicated this Ron to father 
Lirval. and he not having occaſion to diſtinguiſh 
this difference by any ſenſible ſign, it is evident 
how difficult it is to diſtinguiſh itz and how ble 
to error the method is of finding the magni of 
the diameter of the earth, by obſerving t t e tangent 
of the ſea without. this circumſpet _ 

It appears by fathet"Z,avals obſervations, that 
this difference between the ſeveral apparent de- 
preſſions of the horizon of the ſea, viewed from 


l 7 


ſemi. diameter of the earth. 
I have endeavoured to rediice the difference be- 
tween the apparent inclination of the refracted ray, 


is evidently of great importance to examine, what 
degree of exactneſs a method ĩs capable of, to pre- 
vent any expectation of more than it can afford. 
By the multitude of obſervations made by father 
Laval, we learn, iſt, That when we attempt to 
determine a diſtance, or a ſmall height, upon the 


— 


„ 
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Z depreſſion of the horizon, dee dn. only be ure of 
zs pretty. 'nearh che Gihrrence, mund between.the 
T height of the Neri at Marſeilles, ken 


10 \by 1 ihe dee 27 


che I 72 in + 4 P 


and taking a medium . theſe — 


we ſhall have the inclination nearly equal to that 
of the direct ray, which raiſes, the ſurface of the 
ſea, which may ſerve to determine the height and 
diſtance, by the common method, to a tolerable 

exactneſs. zdly, That the variation of the appa- 
rent heights of the ſea bears no uniform relation 


to the variation obſerved at the ſame time in the 


barometer and thermometer, which ſeems to con- 
firm what we haye frequently obſerved, that the 
air which cauſes the refraction, is of a. different 


nature from that which balances the weight of li- 


quors in vacuo. 13671 


We have 3 ee, the — de- 


preſſion of the ſenſible. horizon of the Mediter- 


ranean ſea, from an elevation 6 times greater than 
that of the obſervatory, at Marſeilles, and con- 


f 5 ſtantly found it 42 min. without any ſenſible dif- 


ference between one time and another, which 
ſhews, that the refraction is much more variable 
at moderate heights than at very . F 


IV. Obſervations: upon foiders, by M. Hom- 


berg 3 nanſloteu by My, Chanabers. | 
"The colour and Ggure of an \ extrantdimaty kind 


of ſpider, which I. met withal, among — tube 


roſcs es in a a garden at Toulon, raiſed my curioſity to 
ex- 
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examine this; and: afterwards all the other kinds 
of ſpiders I could find in. I made uſe of 'a mi- 
| 4 — for the diſeovery of certain parts which 
the naked eye cannot diſtinguiſh, and have pro- 
cured: deſigns of them — chan the life, to 
repreſent them ſuch as they appeared thro? the mi- 
croſcope. i . 4 © 

0 I ſhall here only give the Apen of 6 prin- 


cipal kinds of theſe inſects; to which, all due reſt 


a have met wichal, may be referred. 

The 6 kinds are, iſt, the demelkick bf 0 
or that which makes its webb on the alle and 
in the corners of rooms. 2dly, The garden ſpi- 
der; or, that which makes its webb out of doors, 
uſually of a'roundiſh figure, and a looſe texture, in 
the centre whereof the animal lodges all day. 
gdly, The black ſpider 3 found in caves, cellars, 
and holes of old walls. Athly, The wandring ſpider, 
which does not lie ſtill in its neſt like the other 
| Kinds. gthly, The field ſpider with long legs, 
uſually called the ſpinner. And 6thly, T he raging 
ſpider, or the famous tarrantula.' 

By the way it may be proper to begin with a 
general deſcription agreeing to all the kinds of ſpi- 
ders; and afterwards to note the partieular cha- 
| Ster of each: nor ſhall J enter into a minute 
account of the ſtructure of all the external parts of 
this inſect, but confine myſelf to what is not ea- 
fly difcoverable by ſimple W ce and with- | 
out the help of a microfc 


The whole body of the ſpider: may be divided 


into the anterior part, the poſterior part, and the 
paws or legs; the anterior part contains the thorax 
and head; the poſterior, the belly: theſe two 
parts are faſtened together by a choak, or very 
narrow rim. In the generality of ſpiders, the an- 
terior part is covered with a hard ſcaly cruſt, * 
the 
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the poſterior, ' with a ſoft kin; "the legs aviſe from 
the thorax, and are hard like the reſt of it. This 
ſtructure is very different from that of: diverſe 
W creeping and flying inſets; for inſtance, the maids*, 
and others, whoſe belly and7horax adhere to each 
other by their whole extent without any choak, 
or contraction, tho? their thorax be inveſted with 
a hard cruſt, and the belly with a ſoft ſkin, yet 
their head adheres to their thorax by, a very narrow 
= choak; again ants, waſps, and moſt flies have 

their hoax and belly faſt ned by a * _ 
their head and thorax by another. 

All ſpiders are covered with Kit their hard, as 
well as their ſoft parts. © 

They have eyes on various parts of ule Fs 
of different ſize and number, and differently 
placed; but all of them without Palpeby 2, or eye- 
eu, and covered with a hard eme der e 
cru 

In the fore-part of this head: is a kind: of double 
claw, or gripe, like that of a. lobſter, which, 
with the front of this animal, makes the whole 

fore- part of the head. See fig. 4, 3, 6. This 
claw conſiſts of two flattiſh branched pieces, co- 
vered with a hard cruſt or ſhell, and faſtened per- 
pendicularly to the lower part of the front by a 
foft ſkin, which ſerves· them as a joint or hinge to 
open and ſhut upon. Theſe pieces are beſet with 
little hard eminences at the two edges that meet, 
and thus become fit to catch, and hold their 
prey near the mouth which is behind the — a 
order to draw their food therefrom. 

At the lower end of each of the branched pieces, 
is a hooked nail, ſomewhat like the nails of a cat; 
theſe nails are very large, hard, and jointed, 0 
that the animal can move : rhem upwards a n en, 


. Adder-Bok, YT 


wards 


It is — theſe nails ſerve to { ch or cloſe the 
ends of the claws, and gripe the prey to prevent 
its eſcape; for by their means, the aperture of 
the claws forms a triangle cloſed on all ſides, ien | 
otherwiſe would be open at one end. See fig. 6 
Theſe nails being jointed, may likewiſe ſerve tO 
raiſe or fall the prey, as the animal finds occafion. 
All fpiders have 8 jointed legs, like the legs of.. 
lobſters ; and at the extremity of each, are two 
large hooked jointed nails. > 
Between the two nails of each extremity, is a 
body not unlike a wet, ſpunge, much like that 
found at the end of flies legs, and in all likelihood, 
ſerving for the ſame purpoſes; viz. to walk 
with the feet upwards upon ſmooth poliſhed bodics,, 
where the hooks or nails would be of no uſe : theſe 
ſpunges ſupply a ſort of viſcid liquor, which ſerves 
ro make them ſtick or hang thereon : this viſcid 
liquor ſtops with age, both in flies, and ſpiders, 
X that they become unable to walk. long up a 
perpendicular glaſs. And we even find, that an. 
old ſpider or fly, happening to fall into a deep 
Cbina jar, is unable to get out again, and muſt die 
of hunger. 
And the ſame thing befalls ſpiders with reſpect 
to the matter, whereof they make their webb. 
An old ſpider has no more of this matter left in its 
body, nor can ſo much as refit its webb when 
broken, or diſplaced; all it can do is to expel ſome 
weaker ſpider of the ſame ſpecies, and poſſeſs its 
neſt, which I have frequently found it do. It is 
not unlikely, that the liquor at the extremities of 
the paws, is the ſame with that which makes its 
webb, or at leaſt near a-kin thereto, ſince both of 
them ceaſe about the ſame time; but of this we 
ſhall ſpeak more at large hereafter, 8 
> Beſides 
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Beſides the eight 1085 Ne where- 
* the ſpider walks, it has two Sthers” nearer 
the head, which are of no uſe in walking, but 
ſerve it in lieu of arms and hands, to place and 
| take back the prey which they hold in their claws, 
in order to: ſhift and prefent different parts of it 
= to their mouth. Thie fifth pair of legs, or theſe 
arms, are not formed a like in all the kinds of 
ſpiders in ſome; they are perfectly like the 
other legs; and in others quite different. Their 
difference will be noted when we come to the | 
different characters of each ſpecies of ſpiders. © Fa 

Around the anus of all ſpiders are four little 
muſcular papille, or nipples, pretty broad about 
their baſes, and pointed at their extremitiesꝰ, hav- 
ing a pretty free motion; every way from the 
middle of theſe papillæ, as through a mould, or 
wier-drawer's iron, iſſues the vivid liquor, which 
produces the thread whereof their neſts and webs 
are formed. This mould has a.ſphin&er to open 
and ſhut it, by which means they can ſpin bigger 
or ſmaller at pleaſure; and the ſpider,. being 
ſuſpended in the air by this thread, either ſtops 
when this mould cloſes, or continues to deſcend 
by its own weight when it opens. 

The manner wherein they make Weir webs, 
is as follows: when a ſpider is to hang her work 
in a corner of a room, where ſhe can eaſily go 
to all the places the threads are to be faſtened on, . 
ſhe opens and detaches the four nipples above- 
mentioned immediately, upon which a little drop 
of yilcid liquor appears upon the tip of each. 
This drop being forcibly preſſed againſt the 
wall, ticks thereto by its natural gluten, and 
the ſpider removing from the place, new matter 
continues drawing dun the hole; 5 and thus is the 
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firſt: thread form'd. Being arrived at "the Þ lace 
of the wall, where ſhe would have her web, te; 
minate; ſhe preſſes the end of her anus wy 
the ſame, and thus faftens the other end oft 201 
thread, after the ſame manner as the firſt. Thi l 
done, fhe. withdraws about half a line from the. 
firſt, and here faftens the end of a ſecond thre: = 
which ſhe ſpins forth parallel to the former, till 
arriving at the other end of the firſt thread, the 
faſtens the ſecond to the wall, and thus proceeds 
till the, whole breadth of her intended weh be 
finiſhed. Theſe parallel and longitudinal threads, 
which may be called the warp of the web being 
| finiſhed, ſhe proceeds ta croſs. or traverſe them 
with other threads, and to this purpoſe faſtens 
one of their ends againſt the wall, and the other 
upon the firſt thread that had been drawn; thus 
leaving one ſide of the web quite open for the 
flies toſcome in at. Theſe latter croſs threads may 
be called the woof of the web; and being a all of, 
them but new ſpun, they ealily ſtick to every 
thing they touch, and conſequently to the warp 
they paſs over, wherein all the ſtrength and firm- 
neſs of this web conſiſts ; whereas the firmneſs of 


the woke works with] its four N and 99 . 
cloſe all the parts where the interſections happen, 
as ſoon as one thread is laid upon 0 dire | 
bering to triple, or 1 the threads at the 
borders, to ſtrengthen them the 0 0 pre- 
vent an er upture being made in the web. 5 

A ſpider, may furniſh twice or thrice as muck 
matter as is neceſſary to make a web, provided 
ſhe have not ſpent too much in the firſt ; but if 


a new web be wanting after this, be muſt 1 
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5 diſpoſſe eſs ſome other ſpider by force, or ind a vi | 
WT cant web, which is 0 enofual thing, by reaſon 


the young ſpidery always relinquiſh their firſt 


= webs to make new ones. If the old ſpider de 
dot ſupp lied with any of theſe ways, it muſt pe- 
WT riſh, for there being no living without a web, 
car leaſt for the domeſtick ſpiders, tho ſome of the 
EU reſt” need” none. Thus much for the webs made 


in corners of rooms. 
As to the webs halts aloft in girdens, Ge. 


Where the ſpider cannot eaſily come, the method 


of proceedure is thus: the animal places itſelf in 


Wa calm ſeaſon' on the end of ſome branch of a 
= tree, or any Ger body that projects far into the 


a here ftanding firm on its 6 fore-feet, with the 
2 hind ones, it draws a thread from" its anus 
885 or three yards long, which it lets float in the 
air till ſuch time as the wind driving it againſt 
ſome ſolid body. It quickly ſticks thereto by itt 
natural gluten; the animal from time to time pulls 
this thread towards it, to learn whether the looſe end 
have yet faſtened to any thing, which it learns 
by the reſiſtance it meets withal in pulling. Find- 
ing it fixed, it ſtrains the thread a little, and fixes 
it with its papillz to the place where it ſtands. 
This thread now ſerves it as a bridge, or ladder, 
to go to the place where chance has caſt it, by 
which means ſhe doubles this firſt thread, which 
ſhe afterwards triples; or quadruples, accotding 
as its greater 4 or leſs length requites more or leſs 
ſtrengthening. This done, the ſpider places it- 
ſelf about the middle of this thread, and with i's 
two hind paws draws from its anus a new thread, 

which it lets float like the former, till finding it 
fixed to ſome body, ſhe ſtrains it a little, and 
then with a papilla” faſtens the end as perpendi- 
cularly * a8 the can, on the middle of the firſt 
80 52 edt thread; 
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thread; proceeding afterwards to ſtrengthen 'its 
by doubling, or tripling, as in the former caſe. 
The like proceſs ſhe repeats ſo often till the 11d- 
dle of the firſt thread become a centre; rom 
whence proceed ſeveral radii, the work being 
continued till ſuch time as ſhe can go upon the 
croſs threads from the end of one of the radii, to 
the ends of all the reſt This done, ſhe fixes a ; 
thread in the centre, and draws it along one of the 
radii, and from thence io the middle of one of the 
croſs threads, where ſhe faſtens it with her papillæ, 
and by this means makes as many radii as ſhe finds 
proper. The radii all made, ſhe returns to the 
centre, and there faſtens a new thread, which ſhe 
draws and faſtens down in a ſpiral direction upon 
the radii, from the centre to the magnitude ſhe 
would have the web. This done, ſhe takes up 
her lodging in the centre of the web, with her 
head always downwards, to avoid, as ſhould 
ſeem, the too great brightneſs of the heavens, As 
having no eye-lids to reſtrain and modify it, or 
rather, to ſuſtain and reſt her big belly on a large 
baſe of her thorax; whereas if ſhe remained 
with her head upwards, the belly would only 
hang by a ſlender thread, where with it is faſtened 
to the thorax, which might be incommodious. 

The ſpider only keeps in the centre of her 
web during the day-time; in the night, or 
when it rains, or blows hard, ſhe retires into a 
little cel}, built at the extremity of her web, under 
the leaf of a tree, or plant,' or ſome other place 
| ſtronger, and more ſtable than her web, and 
which may afford her ſhelter from the rain. 
This place ſhe uſually chooſes towards the higheſt 
part of the web, that ſhe may have 1 
refuge there on occaſion; for moſt ſpiders al- 
cend with more eaſe and dif parch than deſcend. 

The 


« * 2 1 


2 


Roerkr Acaeity vp Sei xübbs 'R 
The ſpider lies in wait for flies, or tler in- 


ſccts, which entangle themſelves in her web, 
and which are to ſerve it for. food. When the 
gs is ſmall, the ſpider takes it in its claws, and 
bears it into her neſt to ſuck its juice; but when 


the fly is too big, in proportion to the ſpider, and 
with its wings and claws might be liable to in- 
commode her, the ſpider in this caſe wraps her 
round and round, with a number of threads, 
which ſhe draws from her anus, to fetter the fly, 
till ſhe can no longer ſtir either wing or feet; 
upon which the ſpider carries it peaceably into 
her den, and feeds of it. - Sometimes.the fly hap- 
pens to be ſo big and ſtrong, that the ſpider. can- 
not compaſs i it, in which caſe, inſtead of entang- 
1 ling it more, the ſpider looſens it, or even, if 
3 that cannot well be, breaks the part of the web 
where the fly hangs; and, lets it go, applying 
herſelf in the next place, either to mend her da- 
maged web, or make a new obe. 
5 All male ſpiders are ſmaller. 15 the Kumi 
ones of the ſame kind; and this to ſuch degree, 
chat I have found five or fix male garden: ſpiders 
hardly balancing one female one. This is no un- 
common thing in molt inſects, tho? quite contrary 
to what we find in quadrupeds, where the males 
are always bigger and ſtronger than the females. 
The ſpiders of all kinds are oviparous, with 
this difference, that ſome of them, 4s the garden 
ſpider and ſpinner, produce à great number of 
eggs; and others, as the houſe 1pider;; very few 
0 they lay their eggs on a piece of the web, which 
they bind together in a cluſter, and brood on 


Wy tem in their neſt. If they be driven out of the 
= "lt, in the time when they are hatching, they take 
this cluſter of eggs in their claws above deſcribed, 

oy +: carry it with them. As ſoon as the little ones 
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are hatched, they begin- to ſpin, and enlarge at 
ſuch rate, that one may almoſt ſee them grow z 


yet, without taking any food that I have been 
able to diſcover; if a very {mall gnat happen to 
fall in their way, they fly upon and make ſhew, 
as if they fed on it; but if none come in a day or 


two, or even more, they ſtill continue growing 


as faſt as if they had fed, au enting ever da 
to more than ade thei bi Dohle . - x ng 
The peculiar characters of each ſpecies of ſpi 


ders, are taken from the different diſpoſitions f 
their eyes; not but there are other — 
differences between __ An Ann nad uni- 


verfal. 

The domeſtich,. or ub FR ak, — 
the firſt ſpecies, has 8 little eyes nearly equal in its 
forehead, in an oval ſituation“. This ſpider makes 
a large web; z- its arms are perfectly like its legs, 
excepting that they are ſomewhat ſhorter, and 
that it never puts them to the ground. This ſpe- 
cies changes its ſkin yearly; even to the very 
legs, as lobſters do, which I have not obſerved 
of any other kind. It is very long - lived, I hav- 

ing known one of them above four years, which 
had not grown any thing conſiderable in hody, 
but a great deal in legs. This ſpider: is. liable to 
a diſeaſe, which renders it frightful, being ſome- 
times covered with ſcales ſtanding out an end, and 
the intervals thereof ſwarming with vermin, much 
like the lice upon flies; but a deal ſmaller. When 
the diſtempered ſpider runs faſt, it throws off 
ſome of its ſcales, with the little vermin. The 
| diſeaſe | is very rare in our cold countries, nor have 
1 ever obferved it out of Naples. The ſpider, 
when ſeized therewith, never ſtays long in a 
place; and if it be 2 * ſoon dies. | 


* Fig. 4. ; 
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The ſecond is the garden ſpider, which inakes 
a large round web in the air, Am uſually, ar 
— thereof. It has 4 large ey 
ſcuare in the middle of the forehead, 4. 7 2 1229 I- 
ler on either fide ofthe; head. The fe males of this 
ſpecies have the largeſt bellies I have ES, in 
L | the males are very ſmall 3 they are of dif- 
ferem colours, but uſually fiuillt mart. ſpotted 
with whice-and-brown 3: tho ſomeętimes they are 
all white, as thoſe I obſerved at Taulan,, among 
the tuberoſe flowem ; and ſome I ha 0 
all green ; nor are they all of the ſame ſize, but 
the green ones arena. and the brown ones 
biggeſt of all. ſpirit, of wine on theſe 
ſpiders, they aid not Den at all diſturbed there- 
by, no more than with aqua fartis, or oil of vi- 
triol; but oil of turpentine killed them in a mo- 
ment; which accordingly I have frequently ap- 
plied to deſtroy broods of young ſpiders 42 
kind; ſome of them containing no leſs than a 
hundred a- piece, which, in a few days, will over- 
rum a whole garden, 87 peil a great number of 
Plants. Een + 1 
Ihe third Pechesvi is | that ef ſpiders | in vaults 
5 and old walls. Theſe ſeem only to haye ſix eyes, 
= 3ll-the other ſpecies having eight. The eyes are 
placed two in the [middle of the, forehead, and 
two of each fide the head; all fix, being. nearly 
of the ſame ſize f. The ſpiders of this ſpecies 
are all of them black, and very hairy ; their legs 
are ſhort; and they ate ſtronger and more miſ- 
chie vous, as well as longer lived, than moſt other 
ſpiders. If you take one, it will defend itſelf and 
bite the inſtrument; is held withal, and though 
Pierced in the belly, will ſometimes live two or 
three me whereas all the aber e die 
Big. 3. 2 7 quickly 
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| quickly upon piercing their belly; nor do they 
ever defend themſelves, or bite any thing when 
taken. In lieu of a web to catch flies, theſe only 
ſpin a few threads, 7 or 8 inches long; which 
iſſue from their neſts, like ſo many radu, and 
are faſtened to the wall around the hole where 
they inhabit; any inſect walking on the wall, 
and ſticking againſt any of theſe threads, adver- 
tiles the ſpider, who lies perdue in her hole, and, 
on this notice, inſtantly ruſhes out with prodi- 
ou ſwiſtneſs, and ſeizes: the inſect. I have 
den a vigorous waſp carried off by one of theſe 
ſpiders, which none of the other ſpecies would 
have touched, both on account of the ſtings thoſe 
inſects are armed withal, and of the hard ſcales 
wherewith their whole body is defended; but 
the fore part and legs of this ſpider,\ being covered | 
with a very hard ſniell, and the hind part, or 
belly, with a thick cloſe leather, it does not fear 
the waſp's ſting ; and its gripes: are ſo. ſtrong and 
hard, that they are able to W the N of 
the wa p. : 
The fourth ſpecies of 3 are thoſe. we call 
vagrants, by reaſon they do not ſtay at home in 
their reſpective neſts, as all e ſpiders do, 
who wait quietly for their prey to come home to 
them; but, on the contrary, go out in queſt of 
prey, and hunt it down with infinite wiles and 
ſtratagems. They have two large eyes in the 
middle of their forehead, and two ſmall ones at 
the extremities of the forehead, two of the ſame 
ſize on the back of the head, and two very ſmall 
ones between that and the forehead *, The ſpi- 
ders of this ſpecies are of different dars and co- 
loure, white, black, red, brown, and ſpotted. In 
one part of their body they are different from all 

* Fig. 7, | 
other 
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other ſpecies, viz. the extremity of their arms, 
and 5 pair of legs, which terminates in a cluſter, 
or in a plume of feathers; whereas in all the o- 
ther ſpiders, it terminates in two hooks, like the 
other legs. This plumage is uſually of the ſame 
colour with the reſt of the body, and ſometimes 
equal in bulk to the whole head. The animal 
makes uſe of it, to throw upon the wings of flies 
it has caught, in order to prevent their motion 
and fluttering, which would greatly incommode 
it, in as much as this ſpider wants the neceſſary 
means, which others are furniſned withal, of ty - 
ing and entangling its prey. yr. 
The fifth ſpecies is, That of field-ſpiders, vul- 
garly called, ſpinners. This ſpecies has its fore- 
part, or head, and thorax, flat horizontally, and 
almoſt tranſparent, being covered 'with a ye 
fine-whitiſh ſleek ſcale; it has a large black ſpot 


on its head, which I take for the brain, which 


appears through the tranſparent ſhell it is co- 
vered withal. This ſpider has 8 eyes ranged in a 
very extraordinary manner, two of them in the 
middle of the fore-head, ſo extremely ſmall and 
cloſe to each other, that they appear like one little 
oval body: at the right and left of the fore-head, 
are two little prominences; and at the top of each 
of theſe, are three eyes, placed very near each 
other“; theſe eyes are bigger than the two in the 
middle; their cornea is very prominent, white, 
and tranſparent, though the fund be black; 
whereas, the eyes in the middle, are quite black. 
From each of theſe prominences, as well as from 
the two eyes in the middle, ariſe three very ſen- 
ſible canals, which terminate in the black ſpot, 
ſuppoſed above to be the brain. As theſe canals 
recede from the eyes, they approach towards each 

other 
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ather, ſo as to end almoſt. in the ſame part of the 
brain: in them are the optic nerves probably 
ladged. The legs of theſe ſpiders. are muah 
genderer and longer in proportion, than thoſe of 
other kinds; but their arms are much ſherten, 
and more fleſhy, bearing little or no reſemblance 
to the legs, as they do in all other ſpiders: their 
legs are ſo full of hairs, that to the microſcopes 
they appear like writing quills. 

The famous tarantula makes the Gxth le 
of ſpiders; it has the figure and appearance. of 4 
common houſe ſpider, but much ſtronger, and 
more robuſt in all its parts: the legs, and bottom 
af its belly, are ſpotted with black and white; 
but the top of its belly, with all the fore · part 
are quite black : its head and thorax are covered 
with one ſingle black ſnell, perfectly like a little 

tortoiſe : it has eight eyes, "which. are alrogether 
different from thoſe of other ſpiders, both in co- 
lour, and conſiſtence. All the eyes of other ſpi- 
ders, are either black, or red, bordering on | 
black; and are covered with a hard tranſparent | 
ſcale, remaining ſuch after their death; whereas, 
theſe are covered with à foft and moiſt cornea, 
which withers and ſinks when they are dead: their 
colour is white, bordering ſomewhat on yellow, 
very bright, and ſparkling like cats eyes, when 
viewed in the dark ; they are ſituate four in a 
tquare figure, in the middle of the fore- head; 
and four in a horizontal line, below the four 
firſt: theſe laſt border the bottom of the fore- 
head, and are placed immediately over the root 
of its gripe, or pinchers. Theſe eyes are of diffe- 
rent bulk ; the four firſt are nearly alike, being 
about a line in diameter, and ſufficiently viſible 
without a microſcope ; but the latter are not above 
half the diameter of the for mer. The 8 
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is very miſchievous, and will bite on its own ac- 
cord, during the coupling ſeaſon; + I have ſeen 
them at Rome, but they are not minded, as having 
never been known to do any harm; but in the 
kingdom of Naples they do a deal of miſchief, by 
reaſon we ſuppoſe the country is much hotter 
there than at Rome. The ſymptoms which be- 
fall thoſe wounded thereby, 'are very whimſical as 
well as the cure. They have been deſcribed' by 
ſeveral Italian and French authors; and tho? their 
hiſtory appears ſomewhat fabulous, it 1s real ne- 
vertheleſs. An account of them has been given 
us by M. Geoffroy; and an extract thereof in the 


hiſtory of the academy for the year 1 70%, to which 


we refer the reader, 


An explanation of the figures, tranſlated by J. M. 
Fig. 4. Repreſents the eyes and Claws of the 
houſe ſpider. : : 
Fig. 5. The garden ſpider, which keeps in the 
air, in 2 middle of its web. 
Fig. 6. The black ſpider, Which inhabies in che 
holes of old walls. 
Fig. 7. The wandering ſpider, Ach does not 


keep in one neſt like the cries and Soes out to 


hunt flies and other inſects. 

Fig. 8. The head and eyes vol the field- ſpider, 
commonly called the Faber: 6 

Fig. 9, 9. The tarantula, 

Fig. 10. A ſpider reverſed, which ſheen the 


| papille of its as, which it makes uſe an for (nas | 


thread, [£2.91 114 
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V. Of the effect of gunpowder, chiefly in 
yet mines, by M. Chevalier e. fy 


Every one knows, that cumpovder i is a compo- 
ſition of ſaltpetre, ſulphur, and charcoal, beat 
and mixed together; and that a certain propor- 
tion is to be obſerved in the mixture of theſe in- 
gredients, and precautions taken in the choice of 
- them, and in the manner of making the powder, 
which contribute to the goodneſs thereof, But 
this is not what we deſign here to examine, It is 


and 2 
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1 of the effect of the powder, and chicfly 1 in mines, 
Wi! which I propoſe to treat. 
1 i The late marſhal de Vauban communicated to 
1 me a great number of experiments on this ſubject. 
Kh This great man who was always employed in pro- 


As 8 


moting the king's glory, and the grandeur of the 
Ai ſtate, having obſerv'd on many occaſions, that 
4 | the ſucceſs of mines did not always anſwer to ex- 
1 pectation. thought it neceſſary by exact experi- 
Wil ments to determine the different effects of mines in 
0 all the ſeveral circumſtances wherein they may be 
employ d; and from thence conclude on certain 
rules to be obſerv'd on important occaſions. The 
With! ſucceſs has juſtified theſe rules; but before I lay 
94k them down, I muſt explain the reaſon why gun- 
| powder when it takes fire, is * of making 
0 ſuch great efforts. 

100 Firſt I confider, that air is neceſſary to the ac- 
4 tion of the powder; for by experiments made in 
1 the air- pump, it will not take fire from a flint in 
Nt the vacuum; and though it takes fire from the 
ſun beams, by means of a double convex-glaſs, 
yet it is almoſt without any noiſe or effort. 


” Nov. 12, 1707. © 1 
Secondly, 
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Secondly, The bodies whereof gunpowder is 
compoſed, do not with equal facility take fire. 
Sulphur takes it more readily than charcoal, and 
charcoal than ſaltpetre, which is the predominant 
ingredient in the powder ; there is commonly 3 
parts of ſaltpetre, to one of both the other taken 
together. It is alſo to be ſuppoſed, that each of 
theſe bodies is compoſed of parts of unequal apt- 
neſs in taking fire. 77 2 

Thirdly, The powder muſt be very dry, that it 
may the ſooner take fire ; it muſt be granulated 
that the flame may very ſubtilely communicate it- 


ſelf through the ſpaces left between the grains, 


which mult all perform their effort almoſt at the 


ſame time. 


I. This being ſuppoſed, it may be conceived, that 
firſt the different bodies whereof powder is com- 


poſed, taking fire ſucceſſively, the fire directly im- 
preſſes its action on the firſt or moſt ſubtile, which 


afterwards communicates a certain degree of velo- 
city to the ſecond; and the ſecond to the third, 


and ſo on till the whole matter being kindled, 


makes its effort. | 

2. Moſt of thoſe bodies againſt which the 

der acts, have alſo parts of unequal ſolidity 
capable of communicating to one another ſucceſ- 
ſively the motion of the parts of the powder; and 
the effort of the parts of the powder will be fo 
much the more conſiderable, the greater number 
there are of parts of unequal ſolidity, either in the 
ingredients of the powder, or in the bodies againſt 


which it acts; (all things elſe being equal) and 


that theſe parts have with one another, and nearer 


relation to a geometrical progreſſion, beginning 


at the moſt ſubtile, and proceeding to the moft 
grofs, as has been ſhown by the learned M. Huy- 
gens, in his Laws of Motion, and after him by 


M. Carre. 8 Ir 
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It may therefore be concluded, that the bodies 
alone whereof powder is compoſed, being put in 
motion by fire, become capable by ſtrik ing againſt 
S ho another to contribute to the great effect which 

it produces: but I think it not poſſible to reduce 
to calculation what ſhare they have in it, becauſe 
the proportion of ſeveral parts of the bodies 
whereof powder is compoſed, are not ith 
nor that of the bodies on which it acts. 

II. Let us now examine what effort the air 
contained in the grains of powder, and that which 
fills all thoſe little ſpaces between the grains, is ca- 
pable of producing by its ſpring when it is dilated 
by the action of fire. Experiments have ſhewn, 
that the ſpring of the air becomes capable by the 
heat of boiling water, to ſuſtain a weight three 
times greater than what it will ſuſtain in a tempe: 
rate degree of heat. 
I ſuppole a certain bulk of powder, contains in 
all its pores, and between the ſpaces of the grains, 
as much air, as it contains proper ingredients af 
the powder; thus 2 cubic feet of powder, which 
weigh about 140 16. contain 1 cubic foot of air. 
If a mine is conceived to be charged with 140 0b. 
of powder, and that the aperture of this mine is a 
foot ſquare, the air contained in the mine, will 
by the preſſure of the external air, with which it 
is in equilibrio, ſuſtain a weight of more than 
2, 200 1. which is the weight of a priſm of 
quickſilver, whoſe baſis is a foot ſquare, and 28 
inches high. If to this air contained in the mine, 
a degree of heat is communicated equal to that of 
boiling water, it will become capable by ns 
ſpring, to ſuſtain a weight of about 2,900 /5. 
that is a third more than before; thus if the weight 
which reſiſts the effort of this air, is leſs than 
* 5. it will be lifted up. And if it is ſuppoſes 

that 


3 
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that the action of the fire, impreſſes on the air a 
degree of heat 100 times greater than that which 
tit receives from boiling water, it will become ca- 


pable of ſuſtaining a weight 100 times greater: 


s chis caſe, one cubic foor of air will foltain a 
weer of near 290,000 Ib. 


It has been ſuppoſed, that the action of firs 


1 augments the force of the ſpring of air only 100 
times more than the heat of boiling water: bat 


there is a probability, that it augments it conſide- 
rably more; for it is certain that the force of the 
ſpring of the air when loaded, augments in the 
ſame proportion as its bulk Would augment, if it 
was not loaded : thus by the heat of boiling wa- 


ter, the air would only augment its bulk one 


third ; but, by M. Amonton's experiments, pow. 
der, which has taken fire, augments its bulk 
4000 times; and it muſt be imagined, that the 
air contained in the powder hath a great ſhare in 
this increaſe, which nevertheleſs 1 do not think 
it poſſible to determine exactly. | 

However, without having any regard to the 
motion, which may be produced from the diffe. 
rent bodies, whereof the powder is compoſed, 


ſtriking againſt one another, for this cannot be 


brought to a calculation; and only ſuppoſing, 
that the action of fire augments the force of the 
ſpring of air 100 times more than the heat of boil- 
ing water, it has been juſt now ſhown, that one 
cubic foot of air, contained in two cubic feet of 
powder, is capable of ſuſtaining a weight of near 
290,000 /b. but this effort being made from all 


Parts againſt the ſurface of all the bodies which 


ſurround the powder, as from a centre to the cir- 
cumference, it is divided among all theſe bodies; 
fo that if a cubic mine is ſuppoſed, whoſe fix faces 
equally give way, each {ace of the mine will ſuſ- 

tain 
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tain the ſixth part of the whole effort of the 
powder which it contains; thus in the pre- 
ceding ſuppoſition each face will ſuſtain a 
weight of about 48,000 7b, but if there were 
five faces of this mine immoveable, the ef- 
fort would fall entirely on the fixth, which would 
then ſuſtain the whole weight of 290,000 16. 
This effort is much greater than what is found by 
experiments; for 140/16, of powder raiſes only 
about 30,000 16. weight of earth, as reſults from 
the experiments which ſhall afterwards be given. 
The reaſon of this difference proceeded from 
many cauſes; 1. From the owder not taking 


fire all at once, the action of the firſt fire is 2 
niſhed, or at leaſt — diminiſhed at the 
time of the effort of the ſecond; 


2. A part of this effort is loſt by the paſſage 
which conveys the fire into the mine, and by the 
pores of thoſe bodies which encompaſs the mine, 
Experience ſhows, that in counter-mines 15 or 20 
feet diſtance from mines which have been played, 
there 1s 'an inſupportable ſmell of burnt powder; 
nay, that even the ſmoak e irſelf through 
the earth. 

3. The tenacity of the parts from vie ſeparated ; 
is another obſtacle; ſo that a greater force is ne- 
ceſſary, for example, to raiſe 1,000: 16. of old 
maſonry well bound, than the ſame quantity of 
new, or ſuch as is not well bound; for, beſides 
the weight of raiſing them, this coheſion rt be 

alſo broken. 
4. To ſuſtain the weight of the nth 0e is not 
ſufficient; but a great part of the effort of pow- 
der is alſo employed in carrying it . with 
a certain velocity. 
The reſiſtance of the ſurrounding air is ano- 


ther obſtacle to be ſurmounted, to which no re- 
I gard 
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gard is bad, in practice, though it is very con- 
ſiderable, and. PrARaps: the moſt conſiderable of 


all. 
III. To. N a clear idea. of. 7 manner 
by which, powder acts on bodies, let us ſuppoſe 
an immoveable gun fixed vertically with the 
mouth upwards, of an indefinite length, or at leaſt 
long enough for a ball to make all the range 
which the powder can ſend it; and having no 
regard to the friction of the ball i in the barrel of 
the gun, let us ſuppoſe that it is applied imme- 
diately to the powder, and that it is fo perfect a 
caliber, as exactly to fit the barrel of the gun, ſo 
that no air can paſs between; in order that we 
may only conſider what can happen from the re- 
ſiſtance of the air, and the effort of the powder. 
In this hypotheſis, if fire is put to gunpowder, 
it will catch it ſucceſſively, and the ball will not 
go out till there is a ſufficient quantity thereof, 
not only to get the better of the weight of the 
ball, but alſo of the column of air which reſts up- 
it. So that if the ball be ſix inches in diameter, 
it will weigh near 3315. and the column 
of air will weigh about 440. Thus the 
ball will not be perceived to move, till that quar- 
tity of powder takes fire, which is able to move 
a weight of 473 /5. The powder continuing 10 
take fire, it wall ſucceſlively augment the ſwif.- 
neſs of the ball, till it has acquired its greateſt ve- 
locity, which would be the ſame with the in- 
flamed parts of the powder, did not the air reſiſt 
it; but as the reſiſtance of the air, which the 
ball expels, augments in the r of the 
ſquare of the velocities of the ball, there is a 
fixed time when this reſiſtance becomes equal to 
the new effort, which the. ball receives from the 


powder. Thus when there is too great a quan- 
Vor. III. Ne. 24 E tity 
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tity of powder in the gun, it will not augment the 
velocity of the ball. Suppofing therefore that 
there is in this gun only a ſufficient quantity of 


powder, to give it the greateſt velocity it is ca- 
pable of acquiring, the effort of the 
after, that 'dimivnſh ſucceſſively, till it entirely 


ceaſes 3 and then did not the air refiſt the notion. 
of the batt, it would continue to move with a uni- 
form ſwiftnefs, equal to its greateſt acquired ve- 


locity: but the air continually reſiſting, the fwift- 
neſs of the ball diminiſhes each inſtant, ſo that 
there is a fixed time, wherein the remaining im- 
preſſion, which the powder has given to the ball, 

1s equal to the reſiftance of the air, and then the 


ball can no longer move. But the weight of the 
air and of the ball act ing againſt it, with an ef- 
fort of 473 15. as has been ſaid, will repel the 


ball to the bottom of the gun, by wen et 
its velocity, like all heavy bodies. 


cluded, 

1. That the beſt powder (every thing elſe bes 
ing equal) is that which fooneſt take fire. 
2. That the barrel of the gun, near the breech; 
ought to be ſuch, that a'greater quantity of pow- 


der may take fire therein before the ball goes out. 

This is the reaſon why guns, with chambers, 
carry farther with an equal quantity of powder, 

or as far with a leſs quantity than thoſe whoſe bat- | 


re] is entirely cylindrical. 

3. Thar in a gun, whoſe barrel is cylindrical, 
of a given lengti, there is a determined quantity 
of gunpowder which drives the ball as far as poſ- 
ſible; and this quantity is ſuch, as may have 
time to take fire while the ball is in the gun. But 


the more powder there is on fire in the gun, the 


more danger there is of its burſt ing, becauſe its 
3 


powder will 


From what bas been nid, it may be con- 
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effort is greater, and it remains longer agaiaſt the 
{ide of the gun. 7 
| 4. That the longer that part of the gun is, 
83 which the e ball is. to run, ee it 
does not attain its greateſt. velocity, the more 
powder may be put into it; becauſe the ball 
taking up more time in paſſing, a greater quan- 
tity of powder has time to take fire, of which it 
receives the impreſſion. This is probably the 
reaſon, that ſome very long guns, ſuch as the 
culverin of Nancy, carry much farther than com- 
mon guns of the ſame caliber. _ 

5. That the quantity of powder with which a 
gun is charged, and the ſhape of its barrel being 
determined, there is alſo a length in the gun which. 
has all poſſible advantages; ſo that a greater 
length would leſſen the range of the ball. This 
length is ſuch, that the ball may go out of the 
mouth of the gun, when all the powder has 
made its effort; and if the quantity of powder is 
undetermined, this length is ſuch, that the ball 
will go out of its mouth when it has acquired its 
greateſt velocity. Therefore guns of the new in- 
vention, whoſe barrel near the breech is ſpheri- 
cal or ſpheroidal, in which the powder being 
more cloſe together, takes fire more readily, are 
not fo long as thoſe whoſe barrel 1s cylindrical. 

6. That the effort of the powder, towards one 
certain ſide, is greater in proportion to the re- 
ſiſtance it meets with from the others; and thus 
the more difficult it is for a gun to recoil, Whe- 
ther becauſe of its weight, or any other impedi- 
ment, the farther will it ſend the ball. The dif-- 
ficulty of conveying very heavy guns by land, 
and the expence requiſite for this, cauſe them to 
be made as light as poſſible, provided they can 
reliſt the effort of the powder; but guns made 

2 | tor 
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for ſhips; are commonly much heavier than thoſe 
deſigned for land ſervice. _ 

Let us now apply what has been fad of the 
ines of powder in general, to its particular ef- 
fort in mines. I ſuppoſe it is known what a 
mine is, and the different kinds thereof, as Four- 
neaux, Fougades, &c. The precautions which 
ought to be taken in digging and charging them, 
propping up the galleries and branches which 
lead to them, ſtopping them up, the way of diſ- 
poſing the ſauciſſe, Which conveys the fire to it; 
all which things are well deſcribed by thoſe who 
have treated on mines. It is chiefly to determine 
the moſt advantageous diſpoſition: of them, and 
the quantity of powder with which they ought to 
be charged, that they may perform the effect 
propoſed, that we were oblige to make thefe | 
experiments. 8 

Mines are either nad” 1n the Pod of the 

earth, ſuch as are made by the beſieged to blow | 
| up the batteries and works of the beſiegers, be- 
fore they make a lodgment on the covered way; 
or on riſing ground, "where nothing joins to it 
either on the right or left, as to make a breach in 
ramparts made of earth; or to blow up walls, 
which may be dry or n down; to conclude, 
ſometimes they are made uſe of to tear up rocks, | 

All the experiments have diſcovered; 

I. That the effect of the mine is always made 
on the weakeſt fide ; thus the diſpofition of the 
chamber of a mine does not contribute to deter- 
mine this effect, either to one ſide or another, as 
the miners had falſly ĩimagined. 

II. That a greater or "leſs quantity of powder 
is requiſite, according to the inequality of the 
weight of thoſe bodies which the mine is to raiſe, 
and accord g to the ineg quality of their a 

an 
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and the reſult of all the experiments which have 
been made, to know' what quantity of powder 
muſt be uſed according to the e en is 
to each cubic toiſe. 5 


3 idr * | 1. of power: 

ot looſe endh 's ee 9 or 10 
Of firm earth, and ſtrong and 11 or 12 
Of fat clayey earthy! i. „ 9 5 or 16 
Of new maſonry, but nightly bound 15 or 20 
Of old Rey: well n "OY or 30 


14 ; SE] 


II. Thea rture of a mine, which has Frome” 
in the body of the earth, being properly charged, 
is made in a cone, the diarriort of - whoſe baſe 1s 
double the height en _ the centre of the 
mine. 7 8 

IV. That whes 1 a mine is ;- ovdrethiangith it 
makes only a hole or well, whoſe ſuperior aperture 
is not greater than the chamber wherein the pow 


der was lodged. 


V. That beſides the effort of the powder againſt 
the bodies which it raiſes, it alſo preſſes and 
cruſhes all the earth near it, both underneath and 
on the ſides of it, and this preſſure or cruſh ex- 
tends ſo. much the farther, as the A 
bodies make leſs reſiſtance. 

To account for all the effects reſaking from 
theſe experiments, and afterwards determine the 
quantity of powder with which mines ought to 
be charged, and the moſt advantageous diſpoſi- 


| fon to produce the effects propoſed” by them. 


Let us, 1. conceive a mine, whereof all the 


parts ſurrounding it are incapable of compreſſion, 


and make equal reſiſtance, ſuch as a bomb of 
equal thickneſs every where would make, ſuſ- 
pended in the air; it is evident that in this caſe, 
beides the reſiſtance of the body, the effort of 

2 3 "1 the 
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the powder muſt ſurmount the weight of the ſur- 
rounding air; and then the body muſt be re- 
duced to duſt, or at leaſt into very ſmall x 

By the way, it muſt be obſerved, chat the 
bomb differs from this ſuppoſed mine, only 
its being a little thicker at be Wen he 7.3 
to the fuſee than elſe where. 

The bottom of the bomb, a ie moſt: folid 
for two reaſons. 1. That this part being heavieſt, 
may turn towards the — when the bomb 
falls, leſt it ſhould be broken by its ſhock againſt 
thoſe bodies which 1t meets with. 2. that it may 
not fall on the fuſee, which might extinguiſh it; 
either of which caſes happening, the bomb would 
not execute the principal effect deſigned. which 
1; to convey the fire into the enemy's magazine, 
after having by its fall, made way through the 
vaults or boards of the places, which contain 
them. Bombs are alſo on many occaſions made 
uſe of in mines, as to blow up a buttereſs in the 
walls of a rampart, when a breach is to be made 
in an inveſted rampart, and in the-fougades made 
for the defence of the outſide af a place. 

Let us in the ſecond: place conceive a mine, 
wherein all the bodies which encompaſs it, are 
equally capable of compreſſion, and make a 
reſiſtance with equal force on all fides. In this 
caſe, the firſt effect of the fired powder, woulel be 
to cruſh and compreſs equally all theſe bodies, and 
they will not be divided or ſeparated, till by 
their compreflion, they become capable of Tefift- 
ing its effort; ſo the powder therein may be in 
ſuch a ſmall quantity, that its whole effect may 
only terminate in the compreſſion of the adjacent 
bodies. This is the reaſon, why in mines made 
in the earth, the chamber is ſtopped up with 
ſtrong beams well ſuppor. ed; ſometimes even 

With 
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with ſtones that the adjacent parts may have more 


reſiſtance. It is eaſy to conceive, that if the ad- 


jacent parts to the chamber of ſuch a mine, as has 


been ſuppoſed, were unequally capable of com- 
preſſion, inſtead of the compreſſion extending 
equally in a ous as in the firſt _— it would 
in this ſecond caſe extend unequally. 
To conclude, if is e ar 


of compreition will immediately be made, whoſe 
diameter wil! be ſo much the greater, in propor- 
tion to the reſiſtance of the weakeſt part on its 
being raiſed ; on which three things may be 


obſerved. _ 
1. If the effort of the powder is very great in 


proportion to the reſiſtance on the weak ſide, the 


compreſſion will not extend far; and this part 
will be raiſed fo ſuddenly, that the neighbou:ing 
par:s having not time to ſhake, there will only 
be made a, hole or well, whoſe diameter will be 
very near equal to that of the chamber of the 
mine, the earth of -which will be thrown at a 
great diſtance. This is what happened when 
7 erue was beſieged by M. de Vendòme, the beſieged 
ſprang two mines, Which being overloaded, did 
not blow up the batteries which annoyed them; 


theſe mines made holes or wells wherein the be- 


ſiegers made lodgements under ſhelter. 

Sccondly, if the mine is under charged, it 
makes only a ſimple compreſſion, or at moſt a 
little riſing near the weakeſt part, as it . 
at the ſieges of Ciudad Rodrigo. 

In ſhort, if the mine is Jo with a quan- 
tity of powder, ek theſe two extremes, — 

1 Wl 


hs 


that in a mine, all 
the encompaſſing bodies are equally capable off 
compreſſion, but that there 1s leſs reſiſtance on 
one {ide than the other, as it happens to all mines 
which are made in the body of the earth, a ſphere 
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will raiſe a cone of earth, the diameter of 'whoſe 


baſe, will have a greater or leſs proportion to its 
height, from the centre of the mine, according as 


the eifort of the powder is greater or leſs. And 
the moſt advantageous eff: ct. is when the diameter 
of the baſe of this cone is double its height; 3 for 
then almoſt all the earth which was raiſed, falling 
back into the aperture of the mine, the enemy 
cannot make uſe of it for a lodgment; In order 
to produce this effect, the quantity of powder ne- 
ceſſary in proportion to the different bodies to be 
raiſed by mines, has been determined by Jo one 
ments. 

To charge a mine therefore, that it may per- 
form its effect with all poſſible advantage, the 
weight of the bodies which are to be raiſed muſt 
be known; that is the ſolidity of the right cone 
muſt be found, whoſe baſe is double the height 
of the earth, over the centre of the mine, which is 
eaſy to be found by the rules of geometry; the 
little cone contained in the chamber of the mine, 
may be ſubtracted; but ſuch minuteneſſes are of 
no conſequence, and the cube of its height may 
even be taken for the ſolidity of this cone; theſe 


ſoliditics are not ſo much unlike, as to cauſe any 


ſenſible difference in the effect of the mine. 
Having found the ſolidity of this cone in cubic 

toiſes, multiply the number of theſe toiſes, by 
the number of pounds of powder neceſſary to 
raiſe the bodies Which it contains, as directed 
in the experiments; and if the cone to be raiſed, 
contains bodies of different weights, a mean weight 
muſt be taken between them all, having alſo re- 
gard * thoſe which have moſt coheſion, It is in 
gener al beſt to put rather a little too much powder 
than too little. As to the diſpoſirion of mines, it 
mutt be obſerved for a general rule, that the part 
towards 
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towards which we would determine 1 its effect; ſhould 
be the weakeſt. We will not here enter into the 
particulars of this diſpoſition, it varies according to 
the variety of circumſtances, in which they are em- 
ployed, and the effects we would have them pro- 
duce; and may eaſily be concluded from the N 
a panes laid den, e 


VI. A new conflrudtion 75 Prices, „ ae. | 
. 1 0 de la Hire #1: 710" 


Sluices are 13 mache on ſmall rivers, 
which have no great fall, and but little water, the 
river is therefore ſtopped at ſome convenient 
place, that a ſufficient quantity of water may be 
collected above it, to carry a boat; and when 
the boats are come to the ſluice, they expeditiouſly 
open it, and the boats paſs through it, —_— 
ſupported by the collected water. 

The common way of ſhutting luices is very 
ſimple, and of ſmall expence, it is placing ſe- 
veral pieces of ſquare boards againſt a groundſel 
fixed croſs the bottom of the river, and on the 
top againſt another piece of wood, which alſo 
goes croſs the width of the river, and is parallel 
to the groundſel, but is eaſily moved on a great 
pin at one end thereof; and the other end faſtened 
to ſome ſolid and firm body, when it is in a ſi- 
tuation parallel to the ſell. Ku the boards which 
ſtop the ſluice, and are placed againſt the fell, and 
the tranſverſe beam at the-top, -are called aiguilles, | 
and are retained or held only by the water, which 
riſes by degrees in the canal, or river, above the 
ſluice: but all theſe aiguilles are never placed fo 
exactly cloſe to each other, as to- prevent the 
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waters running between nn, which is a great 
fault in theſe ſort of ſluices. 

When the fluice is to he.opeced,: they haſten 
to take out theſe aiguilles, and turn the tranſverſe 


beam at the top, to give free paſſage to the boat; 


but this cannot be done ſo ſoon as not to endanger 
its running aground, or being faſt on the groundſel 
in the middle of the ſluice. Therefore it is the 


practice in many places to faſten ropes to the top 


of all the aiguilles, the more eaſily to draw them 
on ſhore, and more _—y than by ſtand- 


ing on the beam. 


But here is a way of opening 3 eie ij 


luices at once, and without trouble. They may 


be ſhut or ſtopped with two doors, ſuch, as are 
commonly made uſe of at the entrance and going 
out of great ſluices. They are folding doors 
which bear againſt one another, and make a ſa- 
lient angle to the ſide up the river: but the whole 
art conſiſts in the conſtruction of the door. 
Each folding door AB is only a frame of wood, 


of ſufficient — for the _ and place. Theſe 


frames are hung upon hinges at C, which are on 
the poſts on each ſide of the ſluice, in the com- 
mon manner of doors, and open. upwards of the 
river: but the real doors, which ſhut the open 
part of the frames, are hung on hinges at D, n 
the upright battens of the frames, which are to 
join or meet when the doors ſhut, and theſe doors 


open downward of the river contrary to the frames. 


Near E, they have each a little latch, or rather a 
haſp, with a hole, which admits a ſtaple, thro' 
which a pin may be put F, with a long handle 

like a bolt;, that it may be placed in _ hole or 
eye of the flapley when: _ are n an the 


top of the door. 


Plate I. Fig. 11. % bir od | 
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th is foen by this conſſ ruction, chat the doors 
E D, being fal ened do che frames AB ; and the 
frames being one againſt another, the cabal of 
the river will be Wer e Wappen and the water 
will riſe a theſe doors on the fide up the ri- 
ver; and when the fluice is to be opened, they 
need only draw out both the pins or bolts at the 


ſame time; and immediately c two dvors going 


wich the ſtream, the frames may be eaſily placed 
on the ſides of the canal, by drawing them with 
a chain or a rope G B, as they ſtand on the 
ſhore ; for the water can have no great power 
over that part of the frame which is in it. 
By this conſtruction, it is alſo ſeen, that by 
drawing the frames to the ſides of the canal, the 
doors E D will ſtill continue with the fiream, but 
ar Jaſt when the frames are quite open, the doors 
E D will be ſhut and return to their place of 
themſelves, where they need only be faſtened 
with the bolt. 

In ſhort, there will be no difficulty i in ſhutting 
up the ſluice, for the water being then almoſt on a 
level on both ſides, has not more power againſt 
the door on one fide than on the other. 

The parts of theſe frames may be ſtrengthened 
by two binders placed at the top, higher than the 
level of the water when it is retained, that it may 
take leſs hold of the parts of ths frame, when 
that is to be opened. 

It will be obſerved, that 1t is not neceſſary that 
the door ſhould be always as high as the opening 
of the frame, it is ſufficient if it keeps up the 
water in the canal high enough to carry the 
boats. Let it alſo be obſerved, that two great 
latches may be put inſtead of the two hafps, 
which are in the figure, to faſten the door the 

ſtronger, and better to the upright of the 
= frame. 
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Frame. Theſe latches will faften into the catches 
which are to be fixed into. the door poſt, and 
there muſt be to each of them a button faſtened 
into the ſame rod, which muſt reach to- the top. 
of the door, and go through two ſtaples; or rings, 
which are there to be fixed; ſo that by pulling; 
this rod, both the latches will lift up at once, and 
the ſame rod will ſerve to ſhut them when the 
door is put again.in its place, if the latches do not 
of themſelves fall into the catches by their own 
weight, and that of the rod. | | = 4 
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1 Pede and Ga. 
SERVA TIONS. in the HISTORY of the 
ROYAL AcADEMY of .' SCIENCES at 
Paris, for the Year 1708. 5 


= Upon thunder ; tranſlated Mr. Chambers. 


E have chymical operations in the air, as 

well as in the laboratories, and ſometimes 
the very ſame : thus thunder is only an inflamma- 
tion occaſioned by the mixture of a ſulphurous 
matter, with an acid ſpirit. 

But a difficulty ſeems to ariſe hence, that thoſe 
two matters when mixed together by a chymiſt, 
after they are once ſet on fire, ſpend themſelves 
intirely, ſo that no new inflammation can be made 
without new materials; whereas, from one and 


the ſame cloud, we frequently find a multitude of 


flaſhes burit one after another, which indicate as 
many different inflammations. Now the inflam- 
mable matter in the cloud being diſſipated in the 

firſt flaſh, how ſhould any new ones be formed? 
M. Hombers | is of opinion, that the ſame mat- 
ters which take fire by their union, and by their 
firing become ſeparated again, may rejoyn each 
other anew, be kindled again; and thus for ſeve- 
ral times ſucceſſively. On earth this is impoſſible, 
by reaſon after they are once kindled, and by this 
means rendered extremely rare and light, the 
lower air being heavier than they, preſſes them on 
all ſides ;” and thus raiſes them to a region where 
they 
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they are found in egnilibri6'ts a thinner air; and 
thus are loft to us: but if the ſame matters be 
raiſed it exhalations from the boſom of che earth, 
they are already arrived at this region of equi- 
librium; and tis here they are kindled, where of 
conſequence they find no heavier air to raiſe chem 
after the exploſion, ſo that they cannot de diſſi- 
pated, but will remain where they were, and may 
each other nll fach time as a fnower caſt 
them down on tha wk and chus Purge ing air 
of tem. 

This explication is the hare probable 28 it is 
founded on the operation itſelf, which repreſents 
thunder; if in lieu of pouring ſpirit of nitre haſti- 
ly on an eſſential oyl, which will produce a ſudden 
inflammation, it be poured on drop by drop, we 
ſhall only find an efferveſcence raifed without any 
inflammation, and the mixture of the two liquors 
becomes à reſin; which if put in à retort, and di- 
ſtilled by degrees, will return the acid, andthe oyl 
whereof it was formed : now this atid and. oyl are 
ſtill capable either of being kindled by mixing chem 
again, or of producing a new reſin, . which will in- 
dure the ſame operation it had undergone before, as 
long as you pleaſe. . Here the fire of the diſtilla- 
tion makes the fame. ſeparation of the matters, as 
the exploſion would have done, if they had been 
ſuffered to kindle; whence it appears, that if 
they were not to fly from us, they would be as fit 
by their re- union to form a new flame, as a 

new reſin. 

As in each moment. hap a flaſh of lightening 
ſtrikes the eye, there is a large quantity of matter 
let on fire. M. Homberg imagines, that ſo many 
repeated inflammations may give a certain deter- 
mination to the air, and cauſe ſome of thoſe vari- 
able winds which blow indifferently from all points 
Vor. III. N“. 24. F of 
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of the horizon, and which are the only ones which 
we experience in theſe temperate climates. Hence 
perhaps it is, that we have more ſouthern than 
northern winds, ſince there are always violent 
thunders betwixt the tropicks, which are ſouth- 
wards, in reſpect to us; at leaſt it is certain, that 
this notion will very well account why: our. winds 
blow in putts, or blaſts, ſince the flaſhes follow each 
other at ſome diſtance, and each gives its ſeveral 
blow; and if it were certain, that the regular or 
trade- winds blow more e, it would be 
a confirmation hereof. 1 3 


II. Of. foe ſhells inchſed in flone. | 
M. 2 ournefort has ſhewed ſome. ſhells incloſed 


in a bit of a rock, pierced by a great many cavi- 


ties, which were as their habitation. The entrance 
of theſe cavities was often narrower than their 
bottom, ſo that theſe animals after being entered 


therein when ſmall, muſt have grown there, and 


preſſed the ſtone being 2 1 in eee 
as they grev. . : F 


III. Of 7 the . of the rays of i the WY in 
 preſing and puſhing. © 


We ſhould not have ſufpected, that the rays of | 
the ſun had the force of preſſing and puſhing, even 
when they are re-united by the burning mirrour. 
M. Homberg has obſerved, that it he expoſed to 
it a very light matter, ſuch as Amianthus, and in 
a pretty large quantity, it was reverſed. by the rays 
of the focus above the coal which bore it, un- 
leſs it was preſented very flowly, and one part 
after the other, ſo that it was not ſtruck too 


roughly by the faces, nor all at once in the whole 
8 ſur- 
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furface. Beſides, M. Homberg having ſtraitened 
a ſpring of a watch, and engaged one end of it in 

a block of wood, be drove by repeated ſtrokes 
* the free end of the ſpring, the focus of a 
lens of 12 or 13 inches diameter, and he ſaw tnat 
the ſpring made very ſenſible vibrations, as if it 
had been thruſt with a ſtick. This force of the 


matter of light agrees with the weight, chat has 


been found in ĩt by 0 Experiments 1 


IV. Why; in lis" ice melts faſter i in Vacuo, 
| Than i in 6 


M. Haig has found, that in N ice 
melts much ſooner in vacuo, than in the air. The 
reaſon of it is very plain; ice only melts by the 
action of the ſubtile matter or ther, and in vacus 


the whole ſpace i is filled only with this matter. = 


V. e the tenderef glaſſes a are | of fled oft 
. to break by fire. 


M. Homberg has obſerved, that tender- glaſſes, 


that is, ſuch as have more ſalt i in their compoſition 


and leſs ſand, or thoſe which having more ſand 
are very hin, are leſs ſubject to break at the 


fire and burning mirrour. It is eaſy to ſee that 


glaſs is only brittle by the extreme hetero eneity 
of the particles of falt and ſand, of which it is 
compoſed, that it breaks by the difficulty that 
the ſubtile matter, When it is ſtrongly agitated, 
finds to move freely in the interſtices of its parts, 


and that it finds leſs reſiſtance in the particles of 


ſalt, than in choſe of ſand, which are more 
ſolid. l 
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niſh upon the paſte like Delft ware; its thickneſs 


of in the hiſtory. of 1707, is not ſo. much fo, or 


jor, mayor of Alais, in Languedoc, a man of 


oo 


VI. 07 | the effect of the ſun s heat on a paſte 
| laid upon apiece of poliped gil. 


A perſon having applied to a piece of 8 
glas about half a foor ſquare, a paſte, of SPap? 
white, and ſize, put it altogether in the fun during 
the great heats of the ſummer. The pafte whic 
was towards the ſun, having been ftrongly heated, 
bent toward the ſun, and rolled upward, in ſuch 
a manner, that in this motion the lower ſurface, 
placed upon the glaſs, raiſed itſelf. But the ſin- 
gularity of it was, that this ſurface raiſed with it a 
flake of the glaſs. This flake made a fort of yar- 


r Ie 23 : 5 1 3 S ER WT” 
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was unequal, but it did not exceed half a line, It 
is very ſurpriſing that the aqherence of the paſte 
upon the glaſs ſnould be ſo ſtrong; and alſo that 
it ſhould be able to pull off from the glaſs ſo conſi- 
derable a flake. It had been blown, and pro- 
bably the cane, through which they blowed, had 
been plunged in the crucible at different times 
which had made it divide into ſeveral flakes, 
which however did not appear, becauſe they were 
very exactly applied to each other; We owe this 


obſervation to M. Geoffroy. 


524 


VII. Of an extraordinary. cure performad ly 
* N 5 *. e nee 


5 | | 
The extraordinary cure which we haye; ſpoken 


at leaſt it is not any longer ſingle, Here is an- 
other example which we had from M. de Manda- 


ſenſe and merit. A dancing maſter of Alais, 
| a= | during 
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during the carnival of 1708, having been ſo 
much the more fatigued in the exerciſes of his 

rofeſſion, as they are the moſt agreeable, fell 
lick with it the beginning of lent. He was at- 
tacked by a violent fever, and the fourth or fifth 
day he fell into a lethargy, which he was a great 
while a coming out of. He came out of it only 
to enter into à furious and ſilent delirium, in 
which he made continual attempts of getting out 
of his bed, threatning with his head and looks 
thoſe whe, hindered. him, and even all who were 
preſent ; and obſtinately refuſed, conſtantly with - 
out ſpeaking, all the rende that were offered 
to him. M. de Mandajor ſaw him in this condi- 
tion ; it came into his head, that perhaps muſick 
might recover a little this ſo diſordered an imagi- 
nation, and he propoſed it to the phyſician. He 
did not diſapprove; the thought, but he juſtly 
feared the ridicule of the execution, which would 
have been yet infinitely; greater, if the patient had 
died in the operation of ſuch a remedy. A friend 
of the dancing-maſter, who was ſubject to none 
of theſe difficulties, and who could play on the 
violin, took that of the ſick perſon's, | and began 
to play the airs that were moſt familiar to him. 
They took him to be more mad than the patient 
cone to his bed, and began to reproach him; 
but preſently the ſick perſon raiſed himſelf upon 
his ſeat," as 4 man agreeably ſurprifed ; his arms 
would beat time to the tunes; but becauſe they 
held him by force, he could only ſhew by his 
head the pleaſure he felt. By degrees, even thoſe 
who held his arms, finding the effect of the violin, 
flackened the violence with which they had held 
them, and gave way to his motion in proportion 
as they found he was no longer raving. At laſt, 
at tne end of a quarter of an hour he ſlept ſoundly, 

5 F-49 | and 


70 The HisTorY and MeMoiRs of the | 
and had during this ſleep a _ which: b brought 
him out of n N 315 551. 


vin. Of the new ſand formed, near 7 Santerini 


We are now better informed of che new iſland 
which has raiſed itſelf near that of Santerini, or 
Santorin, which has been mentioned in the hiſtory 
of 1707. A letter, that F. Bourgnon, a miſſi- 
onary jeſuite at Santorin, an eye witneſs of all this 
phœnomenon, has writ to M. de Feriol, the French 
ambaſſador at the port, and that this miniſter has 
ſent into . has been W to the 
academy. Fas 
May 23, 1707, at aeg trans: was oils 

from Santorin, 2 or 3 miles at ſea, ſomething like 
a floating rock which had not been ſeen be- 
fore. Some believed it to be a veſſel which was 
going to break againſt ſome little iſlands or rocks 
which are there, and went to pillage it. They 
were ſurpriſed to find it a new ſhelf, and they 
were bold enough to get upon it, altho? it was yet 
moving, and encreaſed almoſt ſenſibly under their 
feet. They brought back, as a teſtimony of their 
courageous landing, ſome. pumice-ſtones of an ex- 
_traordinary fineneſs and delicacy ; and ſome very 
large and exquiſite oyſters, that the rock where 
they were fixed, had raiſed with it, from the 
bottom of the ſea. They had a little earthquake 
in Santorin two days before the birth of this ſhelf; 
it increaſed very ſenſibly as well in breadth as 

height, till the 13th or 14th of June, without 

being accompanied with any accident. It was 
then almoſt half a mile in circumference, and 
20 or 25 feet high. It was round and white the 
earth was light, and had a little 1 in it. 
Pag. 13 of this volume. | 


They : 
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They began to believe, that this new labour of 
nature was finiſhed, but the water of the ſea be- 
came ſenfibly thick every day, and had the colour 
of various mineral ſubſtances ; among which, ſul- 

phur was predominant, the waves had an agitation, 
and boiling, which came from the bottom. Thoſe, 
who would approach the new iſland, felt an im- 
moderate heat, which hindered their acceſs to 


it: at laſt there ſpread in the air a ſtink which 


infected the whole iſland of Santorin, and ex- 
tremely incommoded the inhabitants; all this 
foretold ſome terrible change to this part of the 
world, and fear reigned in every mind. In effect 
there was ſeen on the 16th- of Fuly, at ſun-ſet, a 
great chain of 17 or 18 obſcure black rocks, a 
little from one another, which went out of the 
bottom of the ſea, towards the new iſland, and 
ſeemed to be going to join ſoon together, and with 
it, which actually happened ſome days afterwards. 
On the 18th there came out of it for the firſt time, 
a very thick ſmoke; and there were noiſes heard 
which came out of the bottom of the new earth, 
lo much the more threatening, as they were alſo 
more hollow. The 19th the fire began to appear 
very weak at firſt, but it increaſed continually, 
Every night the new iſland ſeemed to be only 


made of a great number of furnaces, which vo- 


mited flames. And as if the heavens had a mind to 
contribute to this frightful illumination, there 
was ſeen one night towatd the end of July, only 
for a few moments, 2 ſtream of fire which went 
from vaſt to weſt.. 1 . 

During this time, ahh inland juſt A in- 
creaſed very much, even in height. The waters 
of the ſea boiled more violently, they were more 
loaded with ſulphur and vitriol, and the infection 


was ſo great at Santorin, that they could not 


F 4 breathe, 
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breathe, eſpecially when the wind drove the ſmoak 
that way. Toward the end of Aug. the {ubterra- 
NEOUS noiſes became more frequent, and fo terrible, 
that they equalled that of 6 or 7 great cannons dif- 
charged all at once, the fire made new openings 
every day, and it threw into the air ſametimes a 
prodigious quantity of fine aſhes, which did much 
damage to the harveſt of Santorin, ſometimes a 
like quantity of little ſtones, inflamed, which 
cauſed a little iſland, whereon they ſometimes fell, 
to appear a all on fire; ſometimes great burned 
rocks, which raiſed themſelves like bombs and 
carcaſſes, and afterwards Planged inte the ſea at 
above 9 miles diſtancge. 

Theſe terrible diſcharges, were ms conti- 
nually more frequent ſince the end of Auguſt; and. 


in fine, to the month of November, where F. 


Bouygnon's relation ends. It is very remarkable, 


that then it did not any more throw out ſuch 
great ſtones, nor in ſo great a quantity, that the 
ſea was not troubled any more, that its boiling 


was calmed, that the ſtink was hardly ſmelt any 


more at Santorin; and, onthe other fide the ſmoak 


was every day blacker, thicker, and in greater 
abundance, the fire was greater, the ſhowers of 
aſhes were daily, and the ſubterraneous noiſes con- 
tinual and ſo violently, that it was hard to diſtin- 
guiſn them from thunder. The account goes no 
farther than the 20th of Novenber; and it is 
likely, that the Prodigies of the new iſland are 


not yet diſpoſed to ceaſe. 


That of Santorin itſelf, Wind was ſermely 
called Thera, has paſſed among the ancients; for 2 


new production. It is certain, that in 726, 1427, 


and 1573, it has received additions by ſubterra- 
neous fires, or that the little neighbouring iſlands 
were formed as the laſt, which we have juſt men- 

| tioned. 
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tioned. There was alſs in 1650 a furious ravage 
in Santorin and thereabouts, but without any 
other new production than that of a great bank, 
which perhaps will be the — of. pers 
iſland. The ſubterraneous furnace, Which is in 
this part of the Sols, ee be mah the moſt 
n WITS. MT A N . 


17 Fl tt 


IX. of the — of ang the heights 
: 27 places by the barometer.” and 


EN ED de 4B 


| M John James Schenebrer, Door: of Phy- 
fick, at Zurict, and member of the royal ſocie- 
ties of England and Pruſſia, having ſent to the 
academy à great number of obſervations of the 
height of the barometer, which he has made in 
different towns of Swit zerland, and upon ſome 
mountains of that country, during the years 1705, 
1706, 1707, M. Maraidi made uſe of them to 
find, according: to the method explained in the 
memoirs of 1703, how much the places where 
they have been made, are elevated above the level 
of the fea, This method requires, that we know 
in what proportion the air is always dilated up- 
wards ; that we have correſpondent obſervations 
of the barometer,” made in ſome place, whoſe 
elevation above the level of the fea is known, as 
M. Maraldi had his made at Paris, and that we ſup- 
poſe in a great extent of country, ſuch as is that 
of France and Suitzerland, that the barometer 
varies in the ſame manner and in the ſame time 
By this M. Maraldi found, for example, that 
mount Joch is elevated above the ſea 1340 toiſes, 
and as there is another pretty near it called T7:tli/- 
berg, always covered with ice and ſnow, which 
thoſe of the country ſay,” is the higheſt mountain 
Vol. II. Page 85 of this abridgment. 
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of Switzerland, and which M. Scheuchzer believes 
to be elevated 2000 feet more than Foch ; it fol- 
Jows from hence, that the higheſt mountains of 
Switzerland would be elevated 1660 toiſes. They 
would be more ſo than the Canigou, Which! 1s 0 


of the Pyrenean mountains. 
But it muſt be owned, that this endet for 


meaſuring heights would be much more ſure; if 


we were not obliged to ſuppoſe that the baro- 
meter varied in the fame manner and time in di- 
ſtant places, which is not always true; and if in the 
fame country, where we would males: a height, we 
had an obſervation of a barometer made at the 


+ fame time on the ſea ſhore; or in ſome. other 


place, whoſe elevation above the fea was known, 
then there would not remain any more uncer- 
tainty than in the hypotheſis of the proportion, 
according to which the air chat ſurrounds the 
earth dilates itſelf upwards. NI i212 
And even this ub y * to diſſipate 
* little; and the progreſſion, that M. Caſſini has 
eſtabliſned for the dilatation of the air in the place 


above quoted, in ,1703, is ſufficiently proved. 


F. Laval: having meaſured geometrically ſe- 
veral heights at Sainte Baume, and thereabouts, 
he afterwards carried a barometer: thither, and 
has obſerved ' how much lower it was there 
than at his obſervatory at Marſeilles, of which 
he knew the elevation above the level of the ſea. 


H e has fent his meaſures: and obſervations to 


Meſſ. Caſſini, who have found what ought to be; 
according to their progreſſion, the height of the 
mountains, which gave: the falling obſerved in 
the barometer; and they have found the ſame 
heights that F. Laval found elſewhere: by geo- 
metrical meaſures. There was! Try two or wf 
| f 9 710 in toiſes 


$ 
f 
4 


toiſes difference, which is inconſiderable in pro- 
portion to great heights, and is beſides almoſt 
abſolutely unavoidable, becauſe in the leaſt di- 
latation of the air a line of quickſilver anſwers 

to 6 toiſes of air, and conſequently, if in the ob- 
ſervation of the height of the barometer made 

in the loweſt place, we miſtake half a line, which 
is very eaſy, we miſtake three toiſes in the cal- 


culation, of the height, and much more, if the 
ſame error is in the obſervation made at the 


higheſt place. This is a general inconvenience 


of all the operations, where very ſmall magni- 
tudes give great ones, to which they anſwer. 

To meaſure the height by the barometer with 
the greateſt certainty poſſible, the two places 


where we obſerve the greateſt elevation and de- 


preſſion of the quickſilver muſt be, as in F. La- 
val's operation, ſo little diſtant that we may not 
ſuſpect the weight of the atmoſpher 0 be dif- 


ferent. 


Of a little ſhell-fifh; that feeds upon muſcles. 


M. de Reaumur has obſerved the way taken by 
a little ſnell-fiſn to feed upon muſcles, which is 
very ſingular and difficult to explain. This 
ſhell-fiſn is of the ſame ſpecies with thoſe which 


are called in Latin Trocbus, or Turbo, that is, its 
| ſhell is one piece, and turned ſpirally. The 


fiſh comes half out of it when it pleaſes, as the 
ſnails do out of theirs. The muſcle being in- 
Cloſed in its two ſhells would not ſeem likely to 
be the prey of this animal; and yet it is. It 
faſtens itſelf to the ſhell of a muſcle, pierces it 


with a round hole very exact, about a line in 


diameter, and paſſes into it a ſort of trunk or 
little hollow cylindrical pipe, 5 or 6 lines long, 
| Which 


— — ee. 


— — — 
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which it turns r e fuoks' the mulile 
with it. UNE: 114. © h. Ae er e 

The difficulty is to nder bos it make che 
hole. It is not with the trunk which ſueks, for 
that is too ſoft and too blunt to pieret a very 
hard ſtieil. M. de Reaummr, by the diſſection of 
chis animal, has not deen able to find any part 
of it proper for this effect, though if it had any 
it muſt be as ſenſible as the hole; he has even 
met with many of theſe little ſhell-Gſhes faſtened 
to muſcles,” which they have not yet pierced 
quite througch, he has ſeparated them, and ſeen 
nothing. He has alſo obſerved, that theſe im- 
perfect holes were almoſt as large in the bottom 
as at their opening, which does not agree with 
the figure of an inſtrument, which probably would 
be more pointed at its extremity. Laſtly, he has 
alſo ſeen oval holes, and it is difficult either for an 
inſtrument to make them, or for the lame. that 
makes round to make oval. 

He believes therefore that the adm may 
throw. upon the muſcle ſome drops of liquor ca 
pable of piercing the ſhell. This drop will i 


turally be round, and ſometimes it becomes oval, 


becauſe it does not fall perpendiculary upon the 


muſcle, or becauſe the muſcle gives it ſome little 


motion. Jo render this conjecture ſtill more 
probable, it is to be wiſhed, that in the imper- 
teck holes, and where the animal ſeems ſtill to be 
working. M. de Reaumur had ne ins this 
ſort of agua for ti. 

He has obſerved, that thore i is never r any: hole 
in all the ctrcumference where the two ſhells of 


the muſcle join, and he attributes this to: a very 
ingenious precaution in the animal that attacks it. 


Which is, that if the muſcle ſnould open its 
ſhells, the truopk of the little fiſn would not be 
in the hole that it ſhould make, it would eaſily 

turn 
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turn it away, and then the muſele in. ſhutting its 
ſhells, would ſqueere. it, and perhaps cut it, or 
at leaſt would keep its enemy priſonen. 
M. de Raaumur has ſometimes ſeen ſeveral 
holes upon the fame muſcle, and when he bas 
found empty mulele-ſhells, he has almoſt always 
ſeen of theſe holes, Which makes him believe, 
that theſe ſhellfiſh de not a, my a 10 
the, daßguftios of: te muſtles. « Vis 


| XI. . An accuunt of. Dr. Jobs; Scheucher 
Aiſſentation on ii origin of mauntainld. 
M. Jobn Scbeurl ver, doctor of oy fiekoue 
Zurick, has done the academy the honour toide- 
dicate to it a Lasin diſſertation upomthe origin of 
mountains, or upon” the ee e 1 b art 
which is not yer print. 
Deſcartes, for it often happens ther the hiſtory 
of ſome inquivies;/ or of ſome diſcoveries begin 
by him, is the firſt who has thought ef explain- 
ing mechanically the-formatioiw of the earth: af- 
ter ward Steno, Burner, Woodward,” and at laſt 
 Schenchaen'” have undertaken eitkeftd extend or 
roftify his ideas, ant have added them together: 
It the globe of the earth was perfectly ſphe- 
ricab that is, without mountains, and if the dif. 
ferent beds of fandy clay and ſtones, of which it 
is compoſrd, were every where; as they are in 
an infinite number of places, pretty exactly pa- 
rallel between themſelves, and: coentrical to the 
ſurface of this globe, we ſhould \ exfily- imagine 
that tlie whole hac been: formed of a troubled 
fluid if, 1 may fo! ay, and heterogeneous, of 
which the different parts, unequally heavy, would 
naturally ſeparate from one another bythe Jaws 
of gravity, and be ranked in different circular 
| Are which woulgut have back the centre of the 


1 _ 9/57! globe 


attribute to the univerſal deluge a ſecond ge 
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globe for a common centre. Even this ſepa- 
ration would have made the fluidity ceaſe. This 
ſyſtem would not only be poſſible, but almoſt 
neceſſary, for we could hardly attribute to another 
cauſe the paralleliſm and concentricity of the 
ſtrata. That the the earth was at firſt a fluid, 
and that by the laws of motion it is become ſolid 
by time, and is diſpoſed. as it is, or that God 
created it all at once in the ſtate to which the 
laws of motion would have brought it, is the 
ſame thing according to the ingenious reflection 
of M. Deſcartes. It is indifferent whether: God 
created the egg, or the fowl firſt. . 1590; 
The parts of land and water — branches 
and leaves, c. found in beds of ſtone, and that 
pretty deep, confirm this ſyſtem of the fluidity of 
the earth. By what other means than this, could 
they be incloſed where they are? but it is alſo 
true, that we muſt ſuppoſe a ſecond formation of 
the beds or ſtrata, much Jeſs ancient than the 
former, at the time of which the earth had nei- 
ther plants nor animals. Steno eſtabliſhes: ſeveral 
ſecond formations, cauſed in different times by 
extraordinary innundations, by earthquakes, and 
by the matter that the Vulcano vomit. Burnet, 
Woodward, and M. Scheuchzer, chuſe rather to 


formation, which however does not exclude- the | 

particular, ones of Sten. n, 
But the mountains ſeem to fubvert 42 ſyſtem , 
of the fluidity, they could never have riſen, ſince 
all that is fluid becomes level. Nevertheleſs this 

ſyſtem is ſo probable in its ſelf, and ſo well ſup- 
ported in the greateſt part of the terreſtrial globe, 
that it deſerves ſome endeavours to preſerve it. 
It is for this, that M. Scheucher adopts the opinion 
of * who have believed that after the _ 
verſa 


= 
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verſa] deluge, God being pleaſed to make the 
waters enter again, jato the ſubterraneous reſer- 
voirs, had broken and diſplaced with his all 
powerful hand, a great number of rata, which 
were before horizontal, and had raiſed them above 
the ſurface of the globe. The whole diſſertation 
was made to ſupport this opinio . 

As theſe heights or eminencies muſt have been 
of a very. ſolid conſiſtance, M. Scbeuchæer ob- 
ſerves, that God raiſed them only in places where 
there were a great many beds of ſtone. From 
hence it comes, that the countries where there is 

a great quantity, as Sit zerland, ate very moun- 
tainous, and that on the contrary; thoſe which 
like Flanders, Germany, Hungary, and Poland, 
have only ſand or clay, and that to a very great 
depth, are almoſt intirely without mountains. 

It was impoſſible that the broken, diſplaced, 
and elevated rata ſhould remain horizontal; 

and we never find any in the mountains with this 
direction, but what remains of it, is that they are 

ſtill parallel between themſelves, and this, ſup- 
— diſplacing, is in 1 chat they 
could poſſible preſerve of it. 12 

M. Aebeuskr, has obſer ved malr dent di- 
rections, in a whole chain of mountains of threr 
leagues, upon che borders of the lake Uri, and 
has ſent to the academy a very curious map of 
them. There is no horizontal beck there, tho? 
they are all ſo in the plains, and hardly any that 

makes a right angle with the horizon; we find 
indifferently all the other angles. It is viſible 
that this is underſtood of the ſurface or ſlopes of 
the beds. As to their direction, which we ſhould 
ice, if one ſide of the mountain was cut accord- 
ing to its inclination to the horizon, they are 
very different in different mountains, and fome- 
times 
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times in the ſame. Some ate in arches or vaulted, 
others are in a fort of triangle, and have forme 
very acute angles, but all the dirc&ions what- 
ever of one bed, are always exactly parallel to 
thoſe of many other neighbouring beds. What 
is here the moſt ſingular in M. Sabeuchæer' 4 

is the extreme direction of 2 different ſeries of 
beds, which meet at their convex parts, and form 


the iigure of two branches of a carve that turns 
back. 


M. Schanehuer has andere; the celebrated 
quarry of Glaris, from whence there has been 


drawn a great number of tables of ſtone, an ohſer- 
vation not very favourable to the ſyſtem of the 


fluidity, which however he does not diſſemhle. 


The beds of this quarry, which are but an inch 


thick, are: of two different natures, and alternately 
hard and ſoft 3 and to make tables of it that may 
be uſed, they muſt cut a hard fratum with a 
rating them. The hard 
ſuſtains the foft which muſt be at the top, when 


they work it, as it is in the quarry. One would 


think that in a fluid, all the heavieſt part muſt 
have precipitated to the bottom, and that there 
could not have been beds alternately lighter and 


heavier. Nevertheleſs a fingle bed, where the 


lighteſt is always at the top, proves alſo the flu- 
idity, the whole difficulty HR in the alternate 


ſituation of the beds. To give a ſold fatisfattion 
of this difficulty, we had Better wait for new ob- 
ſervations which M. Scheuchzer ſeems to promiſe, 


than to imagine any ſolution, how ingenious ſo- 
ever. Beſides we have already launched too far 
upon a work which belongs to this able philoſo- . 
pher, and which the academy has no right o al- 


ſume 
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XII. An — D Ihn 
Scheuchzer's Hiertation on eff, 

M. Jobn James Sabeucbrer, Brother to the 
former, and alſo doctor of phyſick at Zurict, a 
great natural philoſopher, has ſent allo to the aca- 
demya Latin diſſertation ven eee he 
has not yet publiſhed.” 

There is a great deal of cryſtal in the moun- 
tains of Switzerland, and it is a journey which 
the author made thicher i in 170g, which occaſioned 
this diſſertation. We have but too few of theſe 
ſort of phyſical inquiries made by sxilſul perſons, 
who have ſeen them with their own"eyes. M. 
Echeuchzer collected with great erudition all the 
different cryſtals, perfect, or imperfect, coloured, 
mixed, and differently figured; which the ancient 
as well as modern authors have ſpoken of; he 
ranges them under certain ſpecies, and relates the 
different names that have been given them, or 
their Hnomma, Which is known to be yery uſeful 
in ſuch ſubjects, and Was wanting in this. 

He afterwards enters into the philoſophy of 
the formation of cryſtal, and even undertakes to 
prove geometrically the neceſſity of the hexagonal 
figure, which is common fo it. M. Scheuchzer 
believes, according to the common ſyſtem, that 
the cryſtal, as well as the precious ſtones, has 
been liquid, and formed in ſtones which were ſo 
likewiſe, He ſeems perſuaded by experience, that 
there are no more ne eryſtals produced. Upon 
this foundation he conjectures, that when the exte- 
riour cruſt of the earth had been extremely ſoftened 
by the waters of the univerſal deluge, the fluid 
matter of cryſtal had penetrated it, and gathered 
—_— in the cavities and fiſſures of the ſtones, 
Vol. III. NY. 26. 8 where 
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where it congealed by time. We muſt not be 
ſurprized, that ſo great a confuſion as that which 
was cauſed by the deluge upon the ſurface of the 
earth, is an epoch'or an origin which frequently 
recurs in phyſical inquiries. | 


XIII. An account of the i cater" s di 7 
ſertation, intitled, Piſeium quere æ & 
vindiciæ. | 


In a diſſertation of the ame 4. printed 
under the title of Piſcium querelæ & vindiciæ, 
and ſent to the academy, the univerſal deluge i is 
more ſenſibly pointed out. 

M. Scheuchzer has made a ſort of catalogue, of 
all the ſtones that he knows, like thoſe which we 
have ſpoken of in the hiſt. of 170g“, and 17067, 
that is, which incloſe fiſhes, or rather repreſen- 
tations, and at moſt the ſkeletons of fiſhes. We 
have already ſaid how far theſe ſorts of ſtones 
were from being, as has been commonly enough 
imagined, ſports of nature, or fortnuitous paintings; 
and thus M. Scheuchzer introduces the fiſhes com- 
Plaining that theſe ſtones, which are really their 
tombs, are taken for meer ſtones, wherein their 
figures are found engraven by chance; and that 
theſe curioſities are referred tothe mineral kingdom, 
by taking them away from the animal kingdom to 
which they belong. The author 1s perſuaded 


that theſe fiſhes buried in ſtones, have been there 


ever ſince the univerſal deluge, and this ſeems 
true, eſpecially with regard to thoſe which are 
found in places, where no other accident could 
have brought them, and where we cannot believe 
that there has ever been any water ſince that time. 
Such is the quarry of Oningen in the dioceſe of 
* Vol, II. Page 13. + Page 356 of the ſame, 
Conſtance, 
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Conſtance, Several of M. Scheuchzer's ſtones 
have been taken out of it. The moſt remarkable 
both for ſize, and the perfection of the figure, is 
that which contains a great pike, of which there 
even remains in ſome places petrified fleſh, This 
proves alſo the reality of the animals if not 
more ſurely, at leaſt more palpably than thoſe 
delineations ſo fine and delicate, which have no 
ſubſtance. 

It is not only fiſhes, that M. Sheng PEI | 
in the cabinet of curioſities, which he expoſes to 
the publick view; there are alſo two bones of the 
vertebræ of the back of a man, and alſo a feather 
of a bird found in ſtone, but becauſe there is al- 
ways found more of fiſh, than any thing elle, it is 
they that are the ſpeakers i in the common ſubject 
of complaint, It is viſible, that there is nothing 
but fiſhes, that have been able to remain wrapped 
up in this deep mud or ſlime, which the deluge 
left upon the ſurface of the earth, and which af- 
terwards hardning formed different beds. All that 
was not naturally able to penetrate at leaſt to a 
certain depth, remained expoſed to the air, or 


was uncovered ſoon after, and conſequently was 


deſtroyed. This is the reaſon that there is found a 
much greater quantity of ſhells than of fiſhes in- 
cloſed in ſtones, and almoſt always the heavieſt 
ſhells. Their weight roakes them fall lower in 
this general ſlime, and that which is found the 
loweſt, is the beſt e 


XIV. On the generation of fnails. Tran- 
flated by Mr. Chambers, 


The philoſopher that ſhould be reproached 
with too much application, to the ſtudy of ſuch 
contemptible things as > Inſe ts, might clear him- 

(23 —_ {elf 
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ſelf by only aſking, whether the ſmalleſt pieces of 
God's handy-work are below our concern; but it 
likewiſe happens, that theſe ſame works which 
the generality of men have been pleaſed to con- 
ſider as the ſmalleſt, are really thoſe where the 
moſt contrivance, and the greateſt miracles of 
mechaniſm appear, and if we henceforth prefer 
inquiries into the ſtructure of the human body, 
nothing but our intereſt can juſtify us therein. 
If a common garden-ſnail be examined out of 
the coupling-ſeaſon, and its body diſſected with 
all the care poſſible, nothing will be found therein 
that ſeems to have relation to generation, and 
yet as has already been obſerved, in the memoir 
of M. Poupart, this animal is an hermaphrodite, _ 
and conſequently muſt have a greater apparatus 
of genital parts, than moſt others. Every thing 
too that paſſes in it, muſt be of a very ſingular 
nature; the chief of theſe ſingularities we ſhall here 
deliver, but without explaining the mechaniſm, ' 
whereby they are executed, which we reſerve for 
M. du Vern-»s memoir on that ſubject, we ſhall. 
there ſee with amazement how much a ſnail 
ſtands nature in, | 8 
This animal on the right ſide of its neck, has 
a little almoſt in ſenſible cleft, which leads into the 
cavity of the body, where the inteſtines are found, 
very winding, and fluctuating, in its belly; but at 
the time of copulation, all this changes form and 
the animal is metamorphoſed, almoſt throughout. 
The little kind of gut being now driven from the 
bottom of the belly towards the neck ſwells, 
turns back wards, and diſpoſes itſelf in ſuch man- 
ner, as to preſent itſelf to the cleft of the neck, 
which is now much dilated after the manner of a 
male and a female part, each ready to do its 
office; but this does not proceed till after the 
.'., == ſnail 
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ſnail has met with another, and by ſeveral 
preliminary motions more vigorous, and as it 
were paſſioned than one would expect from ſo 
cold an animal, they have raiſed each other into 
a proper Ciſpoſition, and are aſſured of a perfect 
underſtanding. 

The better to ature themſelves of this, they 
have another very ſingular expedient which they 
never fail to put in practice together. With the 
male and female part there iſſues at the aperture 
of the neck, a kind of ſpear ſhaped like the head 
of a lance, and terminating in a very acute point: 
now the two ſnails turning the cleft in their neck 
towards each other, upon their coming to touch 
in that place, the ſpear iſſuing from one, pricks 
the other, and the mechaniſm which plays it, is 
ſuch, that it immediately hereupon leaves the 
part it belonged to, and either drops on the ground, 
or is carried off by the ſnail it has pricked. This 
ſnail inſtantly withdraws, but ſoon after rejoyns 
the other, which it pricks in its turn, and after 
ſuch mutual puncture, the copulation never fails 
of being conſummated ; whereas all the other 
preludes might have failed. The ſpear emitted 
on either ſide, ſeems intended to advertiſe the two 
ſnails, that they are in equal readineſs, for in this 
hermaphrodite Kind, there is not as in our's one 
principal and active ſex, whoſe diſpoition alone 
might ſuffice, 

Snails uſe to couple three times at the diſtance 
of about 15 days from each other, each time of 
copulation we find a new ſpear, nature being at 
the expence of producing it, tho* for a uſe ſeem- 
ingly of little importance. M. du Verncy com- 
pares this re- generation to that of a deer's head, 
and in effect there ſeems ſome analogy between 
the ſu ſtance of che one and the other. 


After 
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After emitting, the ſpear follows the recipro- 
cal penetration of the male part of each ſnail into 
the female one, and as they have each of them 
the two organs of generation diſpoſed alike, at 
the orifice of their neck, to. make each organ 
correſpond to its reſpective one, tis neceſſary that 
one of -the ſnails have its head upwards, and the 
other downwards, which they practice accord- 
Their copulation laſts 10 or 12 hours, and produces 
eſpecially towards the beginning, either a ſtu- 
por or a tranſport, which hinders their giving 
any ſign of ſenſe. During all this time they ne- 
ver ſeparate, nor can be brought to it, do what 
you will; indeed they have a very cogent rea- 
ſon for this firm embrace, which is, that the 
glans of the male part growing tumid, cannot 
get out at the paſſage by which it entered. It 
may be about an hour arriving at this extenſion 
and till then no ſeminar matter is emitted. 
What is more, the ſemen is not yet formed, 
nor is it till after the copulation is begun that na- 
ture ſo much as goes about it, or employs any of 
the ſtructure neceſſary to provide it. There is a 
fingularity likewiſe in the matter of the ſemen, 
which is not fluid, but of a conſiſtence like wax, 
and aſſumes the figure of the canals it paſſes thro'. 
It is expelled by a motion like that of the inteſ- 
tines, when they evacuate their contents; and 
during all the time of copulation, except the firſt 
hour, creeps gently forwards from each ſnail into 
the other. = f 
The canal it iſſues from is longer than that of 
the female, which firſt receives it; but from 
hence it paſſes into other veſſels belong:ag to the 
female ſex, where at length it occaſions the fecundi- 
fication, tho? not immediately after their firſt co- 
. pulation, 
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pulation, nor even the ſecond, but only after the 
third. | JG JOHN. 13 * 
At the end of about 18 days they bring forth 
their eggs, by the aperture of their neck, and 
hide them in the ground with the utmoſt care and 
induſtry ; and what is further remarkable 1s, that 
upon opening a ſnail preſently, before it lays, no 
eggs are found therein, but only a kind of little 
ligaments, or embryos, which ſwim in a very 
limpid liquor; and make. brisk motions therein. 
Theſe embryos beome eggs in the road ere they 
get forth ; that is, are inveſted with membranes, 
which has furniſhed them by certain liquors, and 
afterwards hardened, oO 
Al this is only the natural hiftory of the gene- 
ration of ſnails; 'tis only what is done, and not 
the manner of doing it. If this manner were left 
to the ableſt naturaliſt to divine, it would doubt- 
leſs prove a very intricate enigma z accordingly 
it is thus far proved almoſt impenetrable, not- 
withſtanding we have all the pieces of the mecha- 
niſm in our hand, and ſee them played under our 
yen... 2 21 


XV. Of the eggs of the cuttle-fiſh. 


M. Saulmon having procured from the ſea ſome 
eggs of the cuttle-fiſh in bunches, there was found 
in all of them a little cuttle-fiſh, very well formed; 
they were each held by a pretty long ligament to 
a thick trunk or common cord, out of which all 
theſe ligaments came, very much twiſted toge- 
ther. We do not take them to be the ſame thing 
with that which is called ve/icaria marina, and is 
believed by the ſailors to be this bunch of cuttle- 
fiſhes eggs, which the little fiſhes are gone out of, 
and have leſt it dried. There is not any remain- 
der 
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der of theſe. ligaments of the eggs ſeen in the ur 
ficaria, at leaſt we cannot be aſſured of them. 
and the irregular veſicles, or grains, which cam- 
7 them, ſeem wa together, 18 


XVI. On the burning- glaſſes of the ancients Y 


Altho? the academy does not propoſe to make 
inquiries into antiquity, and is more employed 
in diſcovering what is, than what was formerly 
thought, or what we may yet add to arts, than 

what has been practiſed, it has however given a 
great deal of attention to an obſervation of M. de 
la Hire's, on the burning-glaſſes being known to 
the ancients. The burning mirrours certainly 
were; for ſome hiſtorians have pretended that 
. made uſe of one to burn a fleet, 
and althoꝰ they attribute to it an impoſſible ef 
fect, this proves that they were known. But it 
is certain, that theſe mirrours, which they inven- 
ted, muſt have been of metal, and concave, and 

had a focus by reflection, and we are commonly 
perſuaded, that the ancients did not at all know 
the focus by refraction of convex-glaſſes. Never- 

theleſs M. de la Hire has found them in the firſt 

ſcene of the ſecond act of the Clouds of Ari ſto- 
Pbanes. Strepfiades is a dull, ſtupid old fellow, 
who ſays to Socrates, that he has thought of a fine 
invention not to pay his debts. 

Strep. Haft thou ſeen at the druggiſts this fint 
tranſparent ſtone, with which they kindle Ares 

Socra. 1s it not glaſs that you mean 

Strep. True. 

Socra. Well, what is it thou will do with it? 

Strep. When they ſhall give me a ſummons, / 
will take this i fans and Ads it to the jun, 1 3 
WW 
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will make the whole writing of the ſummons melt 
I fo NC ee 

We ſee plainly, that this writing was drawn 
upon wax, with which ſome other more ſolidi 
matter was covered. This glaſs, which kindled 
fire, and melted the wax at the ſun, was not con- 
cave; for altho' it had by virtue of this figure 
focus by reflection, this reflection which is neceſ- 
farily made upward,. would have rendered the uſe 
of it very inconvenient, and very little popular; 
the ſummons muſt have been held raiſed in the 
air, that S regſiades might have been able to have 
melted the writing, and it is not at all natural 
that he ſhould make this ſuppoſition ; whereas, 
with a convex [glaſs that burns downward, we 
might ſtrike what we pleaſe. fe 
The ſcholiaſt on A-iPedbanes ſays upon this 
place, that it muſt be meant of a round, 1hick 
glaſs, made en Purpoſe for this uſe, which wat 
rubbed with. oil, and heated, to which a match 
| was adjuſted, or brought near; for the Greek 
expreſſion is equivocal, and that in this manner 
the fire was kindled. We do not very well 
underſtand what he means by his oil, unleſs it 
was made uſe of to give a greater poliſh to the 
glaſs; but in ſhort, which is enough in this place, 
he imagined this glaſs to be convex, and it is a 
proof that in his time, which was much later 
than that of Ariſtophanes, it was known that theſe 
glaſſes burned. _ T 

We have no deſign of making here a learned 
diſſertation, in which it would be ſhameful to have 
any ſtroke of erudition eſcape. We ſhall only 
obſerve, that Pliny lib. 36 and 37, ſpeaks of 
balls of plaſs, 1 balls of cryſtal, which being 
expoſed to - the ſun, burned either the cloaths or 

the fleſh of the fick perſons, whom they intended 
Vo, ML B80. FI 2 
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to cauterize. Lactantius, in his book of the 


wrath of god, ſays alſo, that a glaſs ball held 
to the ſun, india fire even in the greateſt cold. 
Here is the effect of convex glaſſes inconteſtably 


proved. 
But if they knew that they burned, how weie 


they ignorant of their magnifying the objects? 


For it 1s difficult to imagine, that an invention fo 
agreeable, ſo neceſſary, and fo ſimple was loſt; 
even in the greateſt barbariſm, and all the kiſto- 
rical monuments concur in fixing the origin of it 


toward the end of the 13th century, when they 


began to diſcover the uſe of ſpectacles. If the 
Greek or Latin philoſophers had known. this aug. 
mentation of objects, would they not have made 
uſe of them in their inquiries, and would they 
not have mentioned them in their works an infi- 
nite number of times? There would have been 
even ſpread into their Janguage, as in ours, me- 
taphors, and phraſes taken from them, It is 
true, that there are two or three paſſages i in Plau- 
tus, which ſeem to prove optick glaſſes ; but 
when we look upon them more nearly, they do 


not prove them any longer. 
Why therefore were they ignorant of the moſt 


_ neceſſary uſe of the burning glaſs? In the firſt 


place, the filſe ideas of philoſophers upon viſion, 
may have contributed to it. They believed that 
it was made, either by the flowing of I know 
not what ſubſtance, which came out of our eyes, 
and went to ſearch for the objects, or by little re- 
preſentations of objects in miniatute which came 


out of them, and ſought our eyes ; all their diffi- 


culty was only to chooſe one of theſe two ſyſtems, 
both equally falſe; they had no ſuſpicion of our 
e and foci, and conſequently they did not 


ſee any relation between a burning- -glaſs and the 
manner 


muſt then bring an object within 1 inch + 
ceive that it was magnified ; and it is very natural, 
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manner in which viſion is made, and one of theſe 
things was not like to conduct them to the other. 
Beſides, it ſeems that their burning-glaſſes were 
balls of glaſs, either ſolid or filled with water"; 
and it is demonſtrated by dioptricks, that the 
ocus of- a glaſs ſphere is diſtant from it 3 of its 
diameter. If theſe balls were but = a foot in dia- 


merer, which- is the greateſt they can have, we 
to per- 


and even almoſt neceſſary, that when we have 
looked through theſe balls, we muſt only have 
ſeen very diſtant objects, which have not appeared 
greater, but only disfigured and confuſed ; the 
clear augmentation of diſtant objects requires 
either very large ſpheres, which is impracticable, 
and does not fall into uſe, or very ſmall portions 
of very large ſpheres, which are in uſe at preſent 
with great ſucceſs, and cannot hardly ever be found 
by chance, nor eaſy to imagine by reaſoning. Be- 


ſides, to know this, the olaſs muſt be worked as 


we do, and according to all appearance, the an- 
cients only knew how to blow it, and make vel- 
ſels of it. It is not therefore ſurprizing, that 
the knowledge of burning-glaſſcs did not carry 
them farther ; it is much more ſo, that there 


was not 300 years between the ſpectacles and 


teleſcopes. Every thing is ſlow enough among 
us, and perhaps we are juſt upon the border of 
ſome important diſcovery, which we ſhall one 
day be ſurprized that we were not arrived at. 


XVII. A method of flopping horſes ſuddenly. 


It is ſaid to be a known fact, that horſes which 


run away, ſtop all at once, if there is any thing 


H 2 | _ thrown 


7 
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thrown upon their head which hinders their ſeeing. 


This being ſuppoſed M Dald/nie has ſhewn aivery 
eaſy made Uf difpof ng two lines, which let 


— 


fall at once upon the eyes of two coach horſes, 


two pieces of leather which are on the ſide, in 
ſuch a manner as immediately to hinder their ſee- 


ing. Theſe cords may be pulled from within the. 
coach, and this would be a very eaſy way of 
preventing a very fatal accident, and even the 
fear of it. ” 
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I. Obſervations on the quantity of rain, which 
fell at the royal obſervatory at Paris, aur 
ing theyear 1707, and on the heights of the 
17 and barometer, Ly M. de la 

ire * | 


' Obſerved exactly each day of the year 1707, 
in the eaſt tower of the obſervatory on a level 
with the great hall, the heights of the thermometer 
and barometer, with the quantity of rain which, 
fell, and in the ſame manner as in the preceding 
years, and. a8 I have there explained them. But it 
would be troubleſome to relate theſe obſervations 
day by day, therefore I ſhall only give the reſult 
of each month : the height of the rain which 
fell was in 


Laer. Lines. 
Jan. 4 July 3. 
Feb. . 344 
March 8 94 
April 4% Octob. 41 
May 118 Nov. 6 
June . 274 


The ſum of the water of the whole year 12. : 
lines or 17 inches, 11 lines. | 


®* . Jan. 7; 1. - 


Which 
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rained 34 lines in height with a weſt wind with- 


94 The HISTORY and MEMoIRs of the 
Which varies very little from 19.inches, to 
which we have determined the mean height of 
the rain water of each year, Nevertheleſs we 
way ſay, that this year has been dry, at leaſt 
the ſpring, ſince it has hardly rained at all in 
April, or ; of the beginning of May; how- 
ever, the year has been fruitful in corn, as it ge- 
nerally happens in this country, becauſe j the 
greateſt part of the ground is cool and moiſt. The 
12th of Auguſt, there fell 21 lines + of water; 
and during the 4, 5, 6 and 7th of October, it 


out ſtorms. There fell ſnow on the 5th of March - 
only; but it melted very ſoon, and gave ? a line 
of water. | | „ 
The cold has not been conſiderable during the 
whole year; for my thermometer fell at the loweſt 
but to 27 parts ; the firſt of Feb. and in the 
greateſt cold it falls to 31, but very ſeldom, and 
it was at 48 at the bottom of the caves of the” 
obſervatory ; which we look upon to be the mean 
ſtate of the air. It begins to freeze, when it is 
at 32; ſo that it hardly froze this year, for the 
thermometer roſe again pretty ſoon; it was at 
the loweſt at 31 inches only, the iſt and goth of 
December. Sen 
If the cold has not been great, the heat on the 
contrary has been exceſſive ; for the thermomerer 
roſe to 69 ;; the 21ſt of Aug. the preceding day 
it was almoſt the ſame, and towards 3 in the after- 
noon, when the air 1s the hotteſt, the thermome- 
ter marked 82 ; thus the heat has exceeded the 
mean ſtate 34 parts or degrees, and the cold only 
202, From whence we ſee, that if the cold had 
been as great as the heat was in proportion to the 
mean ſtate, the thermometer ſhould have fallen 


to 14, as it ſometimes happens; for we ſuppoſe 
that 
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chat the ſpirit of wine may dilate itſelf above the 
mean ſtate, with the ſame caſe that it contracts 
itlelf below it. 8 
The reigning wind of the whole year has been 
between the S. and W. as it is always in this 
country; and it is that which commonly gives us 
rain, and in a greater quantity, for it comes from 
the ſea with regard to us. But in April and Me, 
the wind was often to the N. and thereabouts. 
The barometer, upon which I make the - 
ſervations, is always placed-at the top of the great 
hall of the obſervatory, which is about 22 toiſes 
above the mean height of the river, and this, ba- 
rometer marked 3 lines + leſs height, than another 
which is at the ſide, altho* they both make light 
in the vacuum by ſhaking the quicklilver. This 
barometer was at 28 inches, 3 lines 3 the 21ſt of 
November, the higheſt that it was the whole year, 
altho' the wid, x was then toward the W. and the 


2 TY 


the * of Dae, po to 27 inches, 1 line, 
which is much leſs than it falls Ps, and 
the wind was then towards the S. W. and with 
very little rain. I ſhall give in another memoir 
particular obſervations upon the barometer. 

The declination of the magnetical needle was 
109 10 towards the W. December 28, 1707, in 
the ſame place, and with the-ſame needle, of 8 
inches, which I always uſe. x . 


u. 
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II, 4 doſeriprion of a nrw Ade 1 
Ino the weight of the air cy 15 | 
bm Marks on the” commou barometer, | 
e Tahprcy ee rk 


r l 5 155. A 
In pitoſopica inquities, e hebe very lth 
Scat: 


now exactly the weight of rhe air, 
what it is at a certain time and place, and it can- 
not be certainly xnoç%n; but by the means of 
baroineters:” But in the ſimple b wometers, Which 
are comtnonty made uſe of, and Which appear to 
be the moſt juſt, we cannot know aal) this 
weight, becauſe of the little height of quickſfilver 
which anſwers to a'gtet height of air. 

For as to the heat Which dilites the ar; or 
the cold which contracts it, they are only p Aarti- 
cular accidents iti ſome particular ſpace (pon the 
ſurface of the earth, whith'do not increaſe or di- 
miniſh the effect of the gravity of the whole maſs 
of air, as may be Gemen by what follows. 

Let + Hicks | be the phial A. with the bent tube 
B D, which is fixed to it at the bottom in B; and 
let there be alſo the little ca pillary tube E F, 
which is fixed to it at the top. If quickfilver is 
poured into the tube B D, through the aperture 
D, it will enter into the hial, and raiſe itſelf to 
the ſame height as in the tube B D, the air being 
able to go out by the tube E F, and when cel 
is a little in the phial, we way ſea the extremity 
of the ſmall tube, © 

Now, if the phial A is :ncherged in water, 
luke-warm or a little hot, the air which is in- 
cloſed will dilate, and the quickſilver will rife in 
BD, as to G, by the force of the ſpring of the 
dilated air, ad 5 it will deſcend a little, as to the 


0 yore 21, 1708. t Fade II. Fig, 1. 
3 - height 
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height H H, in the phial, ſo that this dilatation 
will make it luſtain a height of quickblyer H G; 
and if any body was incloſed in the air of the 
phial, it weuld then be in a much thinner. air 
than it was before, and yet this body would be 
more compreſſed than it was; for it will be be- 
yond that which it was in the open air, by the 


weight of a column of quickſilver equal to H G. 


ſince this dilated air makes the ſame effort on all 
ſides, that it made to ſupport the column of 


quickſilver HG, and this according to the laws 
of liquid bodies, and it borrows this effort from 


the ſides of the phial; but if this thinner air was 


only in ſome open ſpace about the earth, it muſt 


be conſidered as being incloſed in a thinner air 
which ſurrounds it, of which it would borrow its 


effort, which could only be equal to that of the 


air, which is on the ſides and above it, and in 
this caſe, the bodies incloſed in this thinner air 
would be no more compreſſed, than it. they were 
at the ſame height in the thinner air. 
But to know exactly the weight of the air in a 
certain place, and in a certain time by the means 
of the barometer, there have been many invented, 


which give the difference much more ſenſibly than 
the ſimple barometer; but it does not ſeem to 


me that it has more conveniencies, or is more 
Juſt than that of M. Huygens, which is com- 
monly called the double barometer; perhaps, be- 
cauſe of two tubes, and two boxes, or phials, 
which compoſe it. M. Huygens has given a de- 
ſcription of it in the Journal de Scavans of 1672, 
which is as follows. 

This“ barometer. is compoſe of two cylindri- 


cal glaſs boxes A and B, of equal thickneſs or 


diameter, of 14 or 15 lines, and an inch in height. 


* Plate II. Fig. 2 | 
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Theſe boxes are joined by a tube E R:of the 


ſame material, and two lines diameter on the in- 
fide. This tube is bent at the bottom in R, 
where it joins to the box B. Above this box, 
there riſes another tube C D, whoſe inſide dia- 
meter muſt be but a little more than a line. 
There muſt be between the middle of the box 
A, and the box B, about 27 inches 2. | 
They fill firſt the box A, and the tube ER 
with quickſilver, holding it inclined, and having 
voided all the air that was incloſed wich the quick- 
ſilver, they raiſe it up to put it in its vertical 
ſituation, where it muſt remain, the box A be- 


ing upward, and the box B downward. Then 


the quickſilver muſt remain toward the middle of 


the box A, as alſo in the box B; and between 


the two aur fuers of the quickfilver in both boxes 
there will be the ſame difference of height as in 


the ſimple barometers, which ſhews the gravity 


of the air with relation to the quickſilver ſuſ n 
in the box A, above that of the box B. 
Afterwards there is common water poured 
through the tube D, in which there is mixed + 
of aqua fortis to prevent its freezing in the win- 
ter, or ſome other liquor which is coloured; and 
there is as much poured in, as quite fills the lower 
box B, and raiſes the water in the tube to pretty 


near its middle in G, ins the gravity of the. 


air in its mean ſtate. 

After this conſtruction, M. Huygens adds, that 
to find how much the differences marked by 
this barometer, are greater than thoſe that the 
common barometer can make, there is a general 
rule, which is, that the proportion of the diffe- 
rences of this new barometer, to thoſe of the com- 
mon barometer, is as 14 times the ſquare of the 


diameter of the vo to once the {ame plus 28 


r times 
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times the ſquare of the diameter of che tube which 
contains the water. 5 

This double barometer is very convenient for 
aſe, in its ſhewing the change of the weight of the 

atmoſphere much more ſenſibly than the ſimple 
ones; and if they are conſtructed according to 
the dimenſions and manner which M. Huygens 
propoſes, they will be about twelve times more 
ſenſible than the ſimple. Nevertheleſs it muſt be 
obſerved that the exactneſs, which we ought to 


hope from them, may be a little altered — the 


difficulty that the air may have to act upon the 
water of the little tube, and by the height where it 
may remain ſuſpended above the tube, either in 
riſing or falling, and this height may even change 


without the air changing its gravity. | 


For if the water is deſcended in its tube by the 
increaſe. of weight of the atmoſphere, the lle 
tube being moiſtened in the ſpace which the wa- 
ter has quitted, the water will at firſt ſupport it- 
ſelf higher than it ought, becauſe. its parts are as 
it were hooked together, and to the inner ſides of 
the tube; but it afterwards ſinks a little without 
there happening any change to the atmoſphere. 
On the contrary, when the atmoſphere becomes 
lighter, the water does not riſe faſt enough, nor 
with the ſame eaſe that it ought, by reaſon that it 
does not act freely. But theſe cauſes of irregula- 


rity in tliis barometer might not be ſo conſiderable 


as thoſe of the dilatation or condenſation of the 
liquor, with relation to the quickſilver in the heat 
and in the cold, of which I have made very ex- 
act obſervations upon theſe very barometers, for 
two years, as I ſhall relate in another memoir, 
which muſt increaſe or diminiſh the charge upon 
the ein of the lower box. 


13; ; It 
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It was to. avoid theſe accidents that I formerly 
propoſed to M. Huygens, who was then retired 
into. Holland, and with whom I had à corre- 
ſpondence, to make ſome alterations in his baro- 
meter, that I might not undertake any thing-up- 
on this ſubject, which might make him uneaſy, 
and alſo to have his approbation of it, if he 
thought that the thing deſerved it; and this is 
the anſwer he made to my. propoſal. Your tbought 
for the double. barometer appears to me very good 
and ingenious, and I ſee that it may be made 10 
mark ſtill greater differences than in mine, by 
prolonging at the top the tube of water above the 
tube of. quickfil ver. Hague, Aug. 24, 1690. 

After that time, I had Fneglected this 1 invention gi 
but at laſt J have perfected. it, and put it in ſuch 
a ſtate, that it will have pretty conſiderable ad- 
vantages over the double barometers, as M. Huy- 
gens has judged; and that 4 may be made as 
ſenſible as we pleaſe, and if it is not more ſen- 
ſible than his own, it only wants 5 of the e 


ſilver. 
The figure * ſhews the ponfiryRtion if this bus 


rometer, which is almoſt like the double barome- 
ter; but the boxes A and Bare only about 4 lines 
and half in diameter; the thickneſs of the tube 
C D on the inſide is but a line in diameter, and 
the box K, which is joined to the top of the 
tube CD, is every way like and equal to both the 
others, but it muſt have a little opening at the 
top. The three boxes are each 2 inches high, 
and the diſtance between the middle of the two 
boxes A and B, ought to be pretty near 28 inch. 4 
As for the thickneſs of the tube, which joins the 
two boxes A and B, it is not at all determined, 
for this tube ſerves only for nenten, and 


Plate II. Fig. 3. 
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it is ſufficient, * it be por 2 een e. 
meter. 12 2 ov . 85 
The xiclifilver is put law the bens A had B, 
as in the double barometer, and from the quick- 
— of the box B, to about the middle of the 
box K; there are two different liquors, which 
cannot mix together, and are diſtinguiſhed 
in G, in the little tube C D, towards the middle, 
when the atmoſphere is of mea weight. 
- By the conſtruction the three boxes being of 
equal diameter, they will always have the ſame 


height of liquor, or the ſame weight upon the 


quickſilver of the box B, in all its different heights, 
which will be 1 of B K, which is the height of 
the liquors above the quickſilver of the — B, 
in ſupp oſing the liquors ſenſibly of the ſame 
weight between themſelves, and of the ſame 
weight as the water, which is 14 times lighter 
than the quickſilver, according to M. Huygens; 
for the liquor will riſe or fall as much in the box 
K, as the quickſilver in the boxes B and A, but 
it will riſe in A, Den it falls 1 in B, and on the 
contrary. 

In the e of the height of coickfitver 
or weight of air, it is evident, that the lower li- 
quor G B will act as in the double barometer. 
My barometer may be uſed as the ſimple baro- 
meter, by ſticking a little ſlip of paper divided 
into 4 lines upon the upper and lower boxes, 
which marks the entire lines of the height of the 
quickſilver, which anſwers to the weight of the 
atmoſphere ; ſo that we may always compare the 
true alteration of the atmoſphere, with that which 
ſhall be marked by the lower liquor, and inſtead 
of dividing the height of the tube C D into parts 
at pleaſure, which have no proportion to the 


height of the atmoſphere, as is commonly done. 
I divide 


102 The HISTORY ad MEMo IRS of rhe 


divide it into two parts, Which ſhall repreſent the 
heights of the atmoſphere, in lines of quickliver 


which” may eaſily be doe n 
For example, having * that che-difference 
of the height of the quick ſilver in the boxxs. 


B, - when the atmoſphere is light, e ain at a 
mean ſtate of heat, is 29 inches; 2 lines; and 
knowing the proportion of the weight of — 
filver to that of each of theſe liquors, and alſo 
their Proportion of weight to the quickſilver ac- 
cording” to their heights, which is 2 inches, 2 
lines, "take away 29 inches, 2 lines, and the re- 
mainder will be 27 inches for the true height wy 
the quickſitver,, which ſhews the weight of the 
atmoſphere in this ſtare, _ in the time of obs 
ſervation. i e ene e {4 | 
This is the reaſon . muſt beretir over- 
aeainft the point M, where the lower liquor i is, in 
its tube, this height of 27 inches; and place 
alſo upon the boxes A and B, the two little ſlips 
of paper divided into ? lines, ſo that their divi- 
ſton which ſhall be marked at the height of the 
quickſilver be marked 27 inches. 
If you have no regard to the alterations of: the 
bulk of the liquors and quickſilver in cold and 
heat, with regard to the mean ſtate, nor to the 
different heights of the lower liquor, which is a 
little heavier "than the other, it is evident that 
the quickfilver will fall or riſe in its boxes, in the 
manner that J have before ſaid ; for the liquors 
which'we ſuppoſe very near of equal weight, will 
always charge equally the quickſilver of the 
lower box. We need therefore only know the 
motion of the lower liquor in its tube, in propor- 
tion to the motion of the quickſilver in its boxes. 
This may be found by experiment, if, after the 


firſt obſer vation when the atmoſphere was light, 
there, 
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there be another made when it ſhall be heavy, 
the air being pretty near the ſame ſtate of heat: 
for we ſhall have upon the diviſion of the boxes 
the height of the quickſilver, which anſwers to 
the weight of the atmoſphere z and ſuppoſing it 
to be an inch, that is to ſay 4 an inch upon 
each box, marie the height of the liquor, as in 
Z, 28 inches; and divide the ſpace MZ into 
the number of lines, which have been obſerved 
for theſe two points M and Z, which is here 1 2, 
and continue theſe diviſions above M and belov 
Z, which is eaſy to underſtand. We ſuppoſe, 
that the tube and the boxes are of equal thieſcneſi 
all the way; if not, for greater juſtneſs we muſt 
find by experiment other points of height of the 
liquor in different weights of the atmoſphere. 
We ſee by what has been juſt explained for the 

diviſion, that if the true height of the quickſilver 
be known that anſwers at one time, as that which 
is here above marked, to the weight of the at- 
moſphere, there need only be at firſt put the little 

ſlips of paper upon the boxes A and B, which 
mark this height over-againſt the ſurface of the 
quickſilver, and alſo the ſame height at the ſide 
of the tube CD, over-againſt the ſurface of the 
lower liquor, and we have only to know the pro- 
portion of the weight of the liquors to that of 
the quickſilver, and the reſt is done of itſelf. 

Obſerve that the aqua ſecunda made with = 
of aqua fortis, is to the quickſilver in weight, 
according to the obſervations of M. Homberg, as 
pretty nigh 1 to 12, which is alſo the proportion 
of oil of tartar, that is put into the double baro- 
meter, as I have found by the examinations that 
1 have made. 

There only remains for me to examine what 
muſt happen to my barometer, by the dilatation 
and 
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and condenſation of the liquors, and of the-quick- 
filver in the great cold and heat. By the experi- 
ment which I propoſed before, where I took the 
mean ſtate of the heat of the air, we found di- 
viſious with which we might be contented, if a 
great exactneſs was not required; and ſo much 
the more, as there being but little quickſilver and 
liquor in the boxes of this barometer, the altera- 
tion of heat and cold, beyond the mean ſtate, can 
cauſe no great difference; yet we may draw two 

lines parallel to M Z on each fide of it, and very 
near to it, and there mark alſo by experiment, 
in the great heat and cold, the diviſions which 
ſhall anſwer to the heights of the quickſilver of 
the boxes, and do alſo the ſame thing for the di- 
viſions of the boxes; for as to the different con- 
ſtitutions of the air between the extremes and the 
mean, it will not be difficult to judge of them.” 

 , Laſtly, oil of tartar may be put for the lower 
liquor, as in the double barometer; and ſpirit of 
wine, or oil of petroleum, for the upper; which I 

believe to be more proper than putting ſpirit of 
wine at the bottom, and oil of petroleum at the 
top, becauſe the oil of tartar alters its bulk leſs 
than the ſpirit of wine by heat and cold; never- 
theleſs the ſpirit of wine approaches nearer to the 
weight of the oil of petroleum, than to that of the 
oil of tartar. But there muſt be a mark made 
upon the box K N, where the upper liquor is in 
a certain diſpoſition of the air and of the atmo- 
ſphere, to know afterwards how much this liquor 
will be diminiſhed by evaporation, and to put in 
again as much as there was at firſt ; but the aper- 
ture of this little box may be lightly ſtopped, 
which will not hinder the air from acting upon 
the liquor; and even a {mall ſlender tube may be 


applied ae dhe te af inis. apert ure, Mhich will 
preſerve the liquor nr. 7 
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III. Nyſleckions on the vori ation of, dhe metal 
ob ſenur by the Sieur Houflayey Capture 
 commantanj"of rbe fhip L Aurote, » during 


” rhe expedifion'to the Bafſt-Indies, maue 
the [a ſquadron” Fommbnded by the Euren "'« 


| A 7 be fon. s, Kantele 7 uhh 


18. 2 Vis 6 Ae, 1 453434 MITE vt * 
5 


A journal of the ohietvaion' oft needle, 
made by M.  Houſſaye,.. Captain of Fs he all 
rora, in a voyage 5 17 Eaft- Rar, in the 
ſquadron commanded 2 baron de 15 1 
was ſent by the e of the marine in 

eaſt to the count # Pontchartrant, according t 
the orders which he had, Tegeived for that pur- 


poſe. This Abo. hg has acquired great cx- - 


23 


perience in eight ſeveral yoyages to the Eaft-1u- 
dies, not only, relates the obſervations tit he 
made in his laſt voyage, but alſo compares them 

with; thoſe he pag aa in ſeveral places in his 

former ones, With e deſiga to f Ze the increaſe or 
diminution, to Which. the variation is ſubject in 
length gf time, He has alſo taken care to note 


the oblervazions, 7 he 3 in the «AE of 


the capes, in bis paſſage, and 
informs us, fi he made ule e of the Mercator's 
chart of Pieter, Cos, Where the firſt meridian 
paſſes.thro? the pike. of T. eeriff}. — Having 
ebe r e . this, authors TY of the 

| dies, we had an op portunity .of compar- 


ing wy obſervations, with tl th © variations aid down 


April 25, 1708. ö 
You ll. * 26, K . 
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in Dr. Halley's chart, allowing ou the difference 
of longitudes between the tꝗWVW- ).. 

At their departure from Port Lait on the 
French coaſts, the variation oſ the needle was 
found 5 north-weſt z, in Dr. Halleys 75 it 
is laid down as 6 —+ north-weſt. | 

At 357 long. and 220 north lat. the variation | 
was found o; where in Dr. Halley's s it 1s noted as 
1— north-weſt. 
At 353 —45 long. and 16—30.— - ſouth 
lat. the variation was found ans M 'norch-eaſt 
where in Dr. n s chart it is noted as 30 
north- eaſt. ; 

At 354'— long. ad. 18.— bead lat. the 
variation was found 9—1 north-eaſt where 
in Dr, Halley's chart it 1s 3 — « north eaſt. — 
This ſame variation of 3.—4 are eaſt, continued 
as far as 23.— ſouth lat. Under the ſame lon- 
gitude of 354'— where in Dr. Halley's. chart it 1s 
made 4 = north-eaſt.  _ 

In theſe places M. Houſſaye obſerves . Va- 
riation in 1682 was found 11%—— north-eaſt, 
ſince which time it has conſtantly diminiſhed, o 
as now only to be 4 or 3 

The greateſt variation north-eaſt, ich he 
found in this voyage was 6 - the longitude 
being 367 — and the latitude 28: ſouthward, 
in which place it is repreſented in the chart as 
ſomewhat under 3 — north-eaſt. '. This variation 
diminiſhes as you proceed eaſtward, and at length 
turns to the north-weltz ſo that within ſight of 
the Cape of Good: Hope, ond along all the coaſts of 
Angola, as far as Bengal, it is g or 102 — north- 
weſtwards; and is laid down. ene. in, Dr. 

Halley's chart. | 

On the weltern ſide of the bank Dus Ai guillas, 

the variation was found 12%— north-weſt, and 
| on 
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on the eaſtern ſide of the ſame bank 1 30 — to 
14.— and is repreſented much the ſame in Dr. 
Halley's chart. In 1680, M. Houſſaye obſerves, 
the variation at the Cape of Good Hope was only 
from y to = north-weſt, ſince which time it 
has been continually nereafing, as welt ab at _ 
bank Des Aiguilles. . 
Through the whole channel of Moſombicgu M 
from 25 — ſouth lat. as far as within fight: oft = 
bay of St. Auguſtine, in the iſland of Madegoſear 
the variation is found from 22 to-2 39 — north-- 
weſt ; and in the year 168 2 was found from 18 
to 199 Dr. Halley's chart for the year 1700, 
repreſents ĩt in the bay of St. Auguſtine, as 214, 
which is ſomewhat leſs than it was obſerved in 
1704, as it ought to be, by reaſon of the annual 
increaſe of the variation in this place. 
Within ſight of the iſland of Juan ds Nour 
the variation was found 229— north-weſt, where 
in the chart it is 20 north-weſt. 
Within ſight of the illands Mayotte, - Amzuam, 
and Moely, the variation was found 209%—30/— 
north-weſt; formerly it was only g an 
in Dr. Halley s chart is 20%— north-weſt. | 
Under the line at 70%——long. the variation 
was found 169— north-weſt ; where in Dr. Hal- 
9s chart it is 179—# north-weſt, Eg Yet 
At 87 — long. and 159— north · lat. the va- 
ria ion was found 10 30 north-weſt ; where | in 
Dr. Halley's chart it is 12. north-weſt:! F 
Within ſight of Canary at 169—30' votih 
lat, and all along the coaſts of Malabar; the va- 
riation was found 6%——g0/=— ehr. way 
where the chart makes it 8 r north- welt. 
 AtCapeComorin in the variation was found 7.— 
30 D northweſt 5 in ine chart it is 2 — 
north weſt. 8 


K 2 4 Within 


cen, the variation was found Lab - 
weſt in the chart it is 6. 
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- Within. ſight of Point Galle, in the land oy 


Near the coaſt of 2 the 1 uristion 


vas found * norch · weſt, exactly er ng 


2 hs. Nands e 5 Kiobar, Shes 
riation was found JAR aan brech as 
in the Chart. 

Wichin ſight of the igland Dig 0 Ratrignes: the 
variation was found 16930! doch. wef, which 
in the chart is 19. north-weſt. + - 

Within fight of the iſland Maurice, the varia- 
tion was found 219 —— north-weſt, where the 
chart glves it 20.4 north-weſt. 

Within ſight of the iſland Bourbon, the varia. 
tion was found from 21.4 to 22.9 — north - 
weſt, whers che chart _ it ee north- 
weſt. 

At 74 — and 2 * fourh lat. the va- 
ration was found 2 29 nz) norte welſty where the 
chart gives it 224 north-weſt. 

At 7244 long. and 27%—1 m ſouth ht. the 


variation was found 240 where the chart 


gives it 23% north weſt. 

The fame variation continued as fat 650 
45 — long. and 33% 100 fouth lat. where the 
chart makes it 239. north-weſt. 

From this place the variation contihually di- 
win bed as they proceeded towards the Cape 
des Aiguilles about the middle whereof at 332 
30! lat. the variation was found 130 north- 
weſt, and within ſight of the Capr of Good Hope, 
and all along the coaſts of Angola, as already 
mentioned, from 99. to 10. north-weſt ; 
in Dr. Halley's chart the variation at the middle 
of the bank Des Aiguilles 1 1512 %— A 

AC 
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At the Cape of Good Hope ſome what above 
109 — and along the coaſts of Angola from 5 
10% 

en Proceed henee cowards the iflard of 
St. Helena, the variation gradually diminiſhes; 
ſo that within fight of that iſland, on the eaſtern 
ſide, it was found 19—— or 19——z north- 
wells where the chart gives it mn e 
| — north-weſt. 

2 hs iſland of Aſcenſion, there isno variation, 
or at moſt not a degree north-eaſtwards ; the chart 
gives it 3 of a degree north-eaſtwards, -- | | 

Proceeding hence for France, as you paſs the 
line at 357 or 3589 of longitude, there is no va- 
riation. The chart gives it a variation of 4 a 
degree north- eaſtwards. | 

As we approach the Azores, the needle 
to decline north-weſtwards ; ſo that within rr | 
of the iſtands Corva and Flora, we find a varia- 
tion of 4%——to 4.40 rorth-weſt. - 
wards, where the dere gives: it RG — 
north weſtwarlt. 

As we approach Te erre- (Nerve, che variation 
increaſes to 7 or 89 — and at length on the coaſts 
of Britam dwindles to 30. north-weſt, as was 
obſerved at our departure from Port Louis. 

Many of theſe obſervations agree exactly with 
thoſe of Dr. Halleys chart, and the generality of them 
only differ about a degree, which muſt be allow'd 
a very great pitch of accuracy, / conſidering the 
difficulty of making, exact obſervations of the va- 
riation at ſea, This difference may alſo in ſome 
| meaſure ariſe from the annual change found in the 
variation of the needle, which increaſes in ſome 
places and diminiſhes in others, as appears from 
theſe obſervations. —— For at 354% — longi- 
tude, and 20 ſouthern latitude, the variation, 
which 


which is north-eaſt, has in 22 yeafs dwitnhed 
from 11— to 5. At the Cape ef Good Hope, 


Moſuambicque, near the bay of St. e er $14 
ow} in 22 . Increaſed F or gail, ; 
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the variation, which is north-weſt, has in 24 
years increaſed 2 or 3.— and in the channel*of 


14 My 


wg, 75 3 
1 ; ; 297 * 4 4 


W. Eper iner, on e, Unt on the 5. 
latation of the air by boiling water, by M. 
de la Hire ow ; tranſlated by Mr. Chambers. 


92 * 4 


M. babes bad long difcovired by experi- 


| ments, that the heat of boiling water can only di- 


late air to a certain pitch, whatever degree of fire 
be employed to make it boil ; when he propoſed 
to the academy a new thermometer, whereby to. 
difcover the relation between the heat of air over 
the whole earth. 1 

His experiments were chiefly made n a ma- 
chine very ingeniouſiy contrived, tho? ſomewhat 
compound and difficult of application, by means 
whereof he compreſſed the air, in a glaſs phial, 
with 27 inches of mercury, beyond its natural 
compreſſion from the weight of the atmoſphere. 

This phial was joined to à crooked glaſs tube, 
wherein was mercury 27 inches above that in the 
Phial, the uſe of his cachide was to bring the 


mercury to this height, then he plunged the phial 


with its crooked tube in cold water, which at 


laſt he placed over the fire till it boiled vigorouſly; | 


and this experimetit being performed before the 
academy, it was obferved, that after the water 
boiled, the mercury ſuſtained. in the tube roſe no 
higher, tho* the fire was conſiderably incteaſed, 1 
than it did when i it firſt began boiling. e 


£ % 
* 


This 


” Jay Ws 708. 
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This experiment I thought very curious, but 
did not conceive hy he made it with air com- 
preſſed with 27 inches of mercury beyond its na- 
tural load. To conclude from thence, that the 
air, ſuch as on the ſurface of our earth, without 
further compreſſion than that of the weight of the 
atmoſphere, dilates itſelf by boiling water about 
2 of its former bulk, ſince in theſe conchuſions 
ſeveral things muſt neceſſarily be ſuppoſed about 
the nature of air, whereof we have no ſatisfactory 
knowledge. 

The firſt experiments an by M. Amontous, 
led him inſenſibly on to execute what he had 
jected, without giving him room to think of another 
ſimpler, and conſequently juſter method of at- 
taining it. This was what induced me to make the 
following experiments of the dilatation of air, 
and its force, when heated by boiling water, to 
ſuſtain a certain height of mercury without intro- | 
ducing any foreign preſſure, - more than what a- 
riſes from the weight of the atmoſphere, at the 
time and place of experiment. I took a glaſs 
tube * ABC, bent in B, and to the extre- 
mity thereof 2g faftened a phial D 2 inches .in 
diameter, the tube was open in A, and its dia- 
meter about 4 of a line on the inſide. Thus far 
agrees with the phial and tube uſed, by M. Amon- 
tons; but it being impoſſible to pour mercury 
into the tube, without compreſſing the air in the 
phial, I faſtened another very ſlender. tube EF 
over the phial, which opening into it, ler the air 
eſcape in proportion as the mercury entered the 
tube A, till having poured the mercury into the 
tube ABC. about 2 2 lines higher than the aperture 
of the leſſer tube in the phial, I ſealed the extre- 
mity F of this leſſer tube, the mercury being mar 
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at the ſame height in the Phial 83 in the tube AE, 


-and- conſequently; the air in the phial. nozamore 
compreſſed than the external air, which: M. Am 
tons had not been able to attain, in pouring his 
mercury into the tube, as he himſelf c in 
the meinoirs of 1699. which: ue doubtleſs hat 
led him to compreſs it with 2 inches beyond its 
natural load, to make its compartian anden 
of what 1 11 uſually is. 2 160 ot 29 nd og! 
I obſerved at ler Foo time the beight of the 
barometer, which was 27 inches, 7 lines 4, and 
the thermometer ſtood at 42 degrees, which is al- 
ways at 48 in the vaults of the obſeryatory, and 
makes what I call the mean ſtate of the air be · 
tween heat and cold, the weather being moiſt 
with a ſouth wind, and the day the 11th — De- 
cember, 1705. Without more ado, I put the 
phial in water, and the water over the fire, till 
making it boil violently, the mercury roſe 6 
inches, '5 lines in the tube A B e in the 
Phial; but the third of 27 inches, 7 lines 3, is 
9 inches, 2 lines 4, and — ly the air in 
the ſtate it was in, before its being dilated by 
the heat of the water, did not ſuſtain a height of 
mercury equal to 3 of the weight of the atmo- 
ſphere, but leſs by 9 lines. 

This operation I repeated nuke 16th of Feb. 
15706, with the ſame phiaFas before, wherein the 

mercury had been left ever fince, the little tube 
ſtill continuing ſealed 3 but this time the thermo- 
meter only ſtood at 38 degrees, and conſequent- 
ly the air in the phial was more contracted than 
in the former experiment, When the weather 
was warmer, and beſides the barometer now ſtood 
at 28 inches, 5 lines, and conſequently the at- 
moſphere was 9 lines 2 of mercury heavier than 


before. On both theſe accounts, che mercury 
| 7-10 3 
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ſhould have fallen in the tube were it was left, 
and was found! accordingly 1 inch, 6 lines lower 
than that inithe-phial. © 

Opening therefore the end of the little tube, to 
give room for the external air to preſs upon the 
mercury in the tube, it preſently roſe to the ſame 
height as that in the phial; then ſealing the little 
tube anew, I put the phial in water, which I 
made boil; but found that the mercury now only 
roſe 8 inches above that in the phial, which is 5 
lines leſs than before, and 14 lines 2 leſs than + | 

of the weight of the atmoſphere. 

And yet as'the air was colder and heavier, and 
conſequently a greater number of its ſpringy-par- 
ticles contained in the ſame compaſs of the phial, 
the heat of boiling water, which was the ſame 
in both experiments, ſhould rather have increaſed 
its effect, and made it ſuſtain a greater height of 
mercury; but the contrary being found, we m 
of neceſſity confeſs, that the nature of the air is 
unknown to us, unleſs we ſuppoſe that the weight 
of the atmoſphere: acting on the mercury in the 
tube had more force to depreſs the air in the phial 
than the boiling water had to make the mercury 
riſe, by opening and unfolding the ſprings af 
the air incloſed in the phil. 

'Tis true, that according to the ſuppoſition o of 
M. Mariotte, which M. Amontons makes uſe of, 
to infer the dilatation of air by boiling Water, to 
be; more than what it naturally is, vix. That 
the ſprings of air are compreſſed in the recipro- 
cal ratio of the weights, we fhould always find 
the ſame ratio between the weight of the at- 
moſphere, and the weight of mercury raiſed in the 
tube, as between the compreſſion of the air by the 
weight of the atmoſphere, and the effort made 
by the ſame mercury in the tube to compreſs the 

Vor. III. Ne. 26. „ 
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therein beyond what it was before in the recipro- 


quantity of air firſt contained in the phial, which 
effort makes what we call the dilatation of the 
ſprings of air by boiling water to ſuſtain a weight, 
tho* in reality theſe ſprings be not dilated 3 for 
the heat of boiling water acting on the air in- 
cloſed in the phial, makes no ſenſible alteration 
in its bulk, while it obliges the mercury to riſe a 
certain height in the tube, to make an equilibrium 


| therewith. Tis therefore this height of mercury 


in the tube, that always balances the effort of the 
boiling water on the air in the phial; fo that this 
air in the phial muſt now be conſidered as com- 
preſſed by the weight of the atmoſphere, and the 
height of the mercury in the tube likewiſe, tho 


before it was only compreſſed by the weight of 


the armoſphere ; and as the bulks of the air in 
the phial are to be in the reciprocal ratio of the 
mcumbent weights, it will amount to the ſame 
as introducing into the phial, where the mercury 
undergoes no ſenſible change of height, a quan- 


tity of air compreſſed by the two cauſes, the 


weight of the atmoſphere, and of the mercury in 
the tube, which had the ſame ratio to the quan- 


tity of natural air in the phial ; and this air like- 


wiſe compreſſed by the two former cauſes, as the 
weight of the mercury in the tube would have to 


the weight of the atmoſphere over the ſame baſe, 


For an inſtance. 

Suppoſing the weight of the atmoſphere equal 
to 27 inches of mercury, the height of the mer- 
cury in the tube ꝙ inches, and the capacity of the 
phial 4 inches, which laſt we pole full of air, 
compreſſed by the weight of the atmoſphere, be- 
fore the mercury riſes in the tube. When the 
mercury is riſen ꝙ inches in the tube, the phial ſtill 
remaining full of air, this air muſt be compreſſed 


cal 
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cal ratio of the incumbent weights, which are as 
27 to 36, or 3 to 4; ſo that it amounts to the 
ſame thing, as if an inch of this compreſſed air 
had been introduced into the phial, which inch of 
compreſſed air would be the meaſure of the effort, 
with regard to the 3 inches, into which the air of 
the whole phial would be reduced, which would 
balance the 9 inches height of mercury in the 
tube; whence it follows, that this ſuppoſed quan- 
tity of air introduced into the phial, which is the 
meaſure of the effort of boiling water on the air 
in the phial (it being the boiling that makes this 
effort) will always bear the ſame ratio to the 
quantity of air naturally compreſſed in the phial, 
as the height of mercury in the tube bears to the 
height of mercury, which balances the weight of 
the atmoſphere, 1 | 
Examining therefore our two experiments by 
this rule, we ſhall have for the farſt effort of the 
| boiling water, with regard to the weight of the 
armoſphere, 8 inches, 5 lines, to 27 inches, 7 
lines 2, which is nearly as 10 to 33 ; but for the 
ſecond, we ſhall have it as 8 inches to 28 inches, 
5 lines, which is nearly as 10 to 35 £; whence it 
appears, that this ratio is far from ; of the weight 
of the atmoſphere; and farther in the ſecond 
experiment than the firft. Accordingly M. Amon- 
tons does not call it ;; for he only learned it by 
induction but nearly 4. 5 
All our reaſonings hitherto upon the dilatation 
of air by boiling water, is founded on the two 
| known properties of air, .v/z. its being a fluid, 
and its parts being ſpringy; for as to its weight, 
it need not be regarded in theſe experiments, 
where its height in the phial is ſo inconſiderable; 
io that all the properties of fluid and ſpringy bo- 
FF 
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dies may be ;Mertbured, to the air in theſe experi- 
ments. 1 „ 

Hence the mercury ſhould only 181 in 2285 ui | 
to 2 certain height, where it has ſufficient force to 
bend, or ſtrain the ſprings of the air, to render 
it a balance to itſelf, which height will be the 
fame upon the ſurface of the mercury contiguous 
to the compreffed air, whether we ſuppoſe: a 
great dea! of air, or a multitude of iprings, or 
only a few, for the ſprings will ſuſtain each other, 
and are all ſuſtained at laſt, by the | ang of the 
veſſel they are contained in. J 5 

This appears the more probable,” as in b | 
one of theſe phials with its tube |/ABDE *, and 
pouring mercury into it by the tube E D, till it 
riſe to E in the tube D E, which is open, and 
only to F in the tube DB, . which is faſtened to 
the phial A B underneath B. Tis certain, that 
the air in the phial, and in the part BF of the 
tube BD, will [th compreſſed more than the e&ðx 
ternal air, as being loaden with a height of mer- 
cury E F; ard in this caſe, if the whole phial be 


taken away, or only its communication with the 


tube B D in B be ſtopped, tis eaſy to infer, that 
the mercury will ſtill remain in F, and neither 
riſe nor fall in the tube BD, tho? the compreſſed j 
air in BF have, no longer. any communication 
with that in the phial, which is compreſſed Jike- 
wife by theſe experiments, therefore it appears in- 
different, whether the phial be ſmall or Sen 
compared to the thickneſs of the tube. 40 

Nevertheleſs as neither the e nor ex- 
tenfion of ſprings is infinite, but both of them 
have their bounds, it follows, that ſtrictly ſpeak.- 
ing, they muſt not obſerve the ratios of the in- 
cumbent weights, even for a little change of 
weight; hence we have room ro ſuſpect, that 

Fig. 6. this 
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this cauſe alone may make ſome alterations in the 
experiments of the compreſſion and dilatation of 
air, and as in ſuch a fluid as air, compoſedd of 
ſpringy* particles, there may be ſeme zärticular 
property unknown to us, which may hinder its 
ati: after' the fame manner as other Aliids. 1 
have endeavoured to make ſome diſcovery here - 
of, and with this view contrived the following 
experiment, which tho it bears ſome reſemblance 
to the former, is very different in the proportion 
of the tube to the quantity of 7 to be dilated by. 
the boiling water. BY ; 
I took the glaſs tube ABC, bent ke a ſy- 
phon, one branch "whereof AB was 15 inches 
long, and the other BC only 8. its extremity was E 
drawn into a capillary tube CF, and the inner 
diameter of the ſyphon was 1 of af inch.” 5 
The ſyphon being inverted, 1 poured mercury 
into it, Which rifivg equally in both branches of 
the ſyphon, I anly left 3 inches height of air in 
the ſhorter branch, r. from D to ©, then ſeal. 
ing the extremity E of the ca pillary tube, I in- 
ſtantly plunged the tube in water, Which I made 
to boil. © Upon this, J found that the mercury i in 
the long branch AB, only roſe 1 inch, 8 lines £ 
above the level of wha was fifſt in the ſhort 
branch BC; but the mercury now fell as faſt in 
the ſnort branch, as it roſe in the long one, which 
was open a-top, and conſequently the mercury _ 
roſe 3 inches, 5 lines; and the long branch above 
that in the ſhort one: when the boiling water had 
dilated the air contained in it, the barometer then 
ſtood at 28 inches, 3 lines, and the thermometer # 
at 36 degrees . 
Now this experiment erk be 3 inches height 
of air contained in the tube BC, repreſent a lil 
by Fig. * 1 92 


phial 
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phial, with regard to the large tube AB, wherein 


the mercury roſe, gives nothing like what we 


learned from the two former; but as the air di- 
lated by the boiling water, poſſeſſed a greater 
ſpace than it did before, which was not found in 
the former experiments, it could not here ſuſtain 
ſo great a height of mercury, as it did there; and 
if we enquire by the rule of the air's being com- 

preſſed in the reciprocal ratio of the weights, what 

quantity of mercury muſt be added to the long 
tube AB; to reduce the air, heated or dilated by 
the boiling water, to its former bulk of 3 inches, 
we ſhall find upwards of 21 inches required ; for 
it will be as three inches of air contained in the 
tube are to 31 inches 8 lines, which is the weight 
of the atmoſphere, with double the dilatation of 


the air in the cloſe tube; fo are 4 inches 8 lines 
2, Which is the whole air dilated in the cloſe tube 


to the height 49 inches 8 lines 42, from whence 
ſubſtracting the weight of the atmoſphere 28 
inches, 3 lines, and likewiſe the fall of the 

mercury in the cloſe tube, which is 1 inch, 8 
lihes 2, the remainder is 19 inches, 9 lines, the 
height of mercury in the open tube, above that 
in the other tube, required to reduce the air in 
the cloſe tube, which is dilated by the boiling 
water to its firſt bulk of 3 inches, and yet it 


ſhould only be about 9 inches 4, which is + of 


the weight of the atmoſphere. Hence therefore | 
earn, that the quantity of the incloſed air, upon 
which the boiling water acts, may occaſion a great 
diverſity in the reſult of theſe experiments, and 
it would even ſeern to follow, that a littk quan- 

tity of air, dilated by boiling water, becomes 
more forcible than a great one. 

Another experiment I made with ind to what 


M. Nuguet had Pub in the Memoirs de Tres 
vou 
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v for OF. 1705, obſerving what M. Amontons 
had advanced in the memoirs of the academy, that 
| the air is dilated, by the heat of boiling water, 
+ of its natural bulk, he made three ſeveral expe- 
riments to be ſatisfied of it. By the firſt, 
he found that air naturally compreſſed, as upon 
the ſurface of the earth, is dilated by boiling wa- 
ter in ſuch manner, that the ſpace it now poſſeſſes 
is to its natural ſpace, as 2 to 1, or 4 to 2, and 
not as 4 to 3, according to M. Amontons ; ; and 
he obſerves very judiciouſly, that the air, in his 


experiment, was not dilated to its utmoſt extent, 


dy reaſon part of this dilated air was encompaſſed 
with cold water, but makes no mention of ano- 
ther cauſe, which likewiſe prevented its dilating, 
viz, the weight of the cold water, which had roſe 
above a hole, made in the bottom of the Phiat 
immerged in the water. 
M. Nuguet's ſecond experiment was ſomewhat 
different from the former; and by this he found 
the dilated air to the natural air, as 16 to 1; but 
as he does not regard the height of the water in 
the boiler, whereby the air was dilated by means 


of a hole at the bottom of the phial, ſo great "a 


dilatation muſt neceſſarily have enſued, 
His third experiment likewiſe gives the ratio 
of dilated to-natural Lair, as 16 to 13 but Ido not 


conceive how he could make it . the manner 


he relates; for the cold water no ſooner enters 
the phial plunged in the n water, than the 
phial ſhould break. 

He obſerves upon theſe three experiments, that 


the firſt is very wide from the other two, which 


could never have roſe from the lingle cauſc aſ- 
ſigned by him. 

The laſt of them J repeated with all the cir- 
cumſtance he Mentions, and found that the bulk 


of 


— 
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of the air, dilated by the heat of boiling water, 
was to that of natural air as 5 to 2, or as 2 4 to 1 
nearly, which is very far from 16 to 1, as tound 
by him. 

The great difference among Abele experiments 
ſhews, that there are ſome circumſtances not at- 
tended to, which may produce great effects in the 
nature of air, and that we muſt be warned elſe, 
from drawing any general conſequence from a few 
particular obſervations, and condemning others, 
drawn from obſervations in the ſame cate 3 what 
then occurred to me, as to the reaſon of the diffe- 
rence between M. Nugue/”s abſervation and mine 
is as follows. M. Nuguet uſed a little phial, 
which only held 2 ounces, 7 drachms + of water, 
whereas that I uſed, held 25 ounces, and as we 
can never judge ſo well from an experiment in 
little as in large, there might ſome diverſity ariſe 
from this quarter. I alſo obſerved from M. NV. 

zet*'s account of his obſervations, that he firſt 
filled his phial with water, and then empty ing 
it, put it in the boiling water to dilate its air; 
now the little water, which might be left there- 
in, being raiſed into bubbles, Which would be 
put into a violent motion by the heat, I fan- 
cied, might not only extend the ſprings of the 
air, but that poſſeſſing a large bulk, they might 
have carried pit, as they iſſued from the Phlal, 
moſt of the air contained therein; as we find in 
eolipiles, which blow ſo vehemently for a con- 
ſiderable time, till no more water is lett in the bowl. 
By this means only a little air muſt have been left 
in M. Nuguei's phial z whereas that which I uſed 
being firſt well dried, the heat had nothing to 
act on, but the air contained in it; but as all air 
abounds more or jeſs with watry particles, if this 
effect had any place in theſe experiments, we 
we ſhould always find great differences in thoſe 
3 made 


time, - Thisinducerd me-to-believe, that theme 
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made ke the two former at different times, 


when the air was probably more replete With wa- 
ter at one time than another: from hence rthoſe 
of M. Amontons | were exempted,” by rraſon they 

were made with chree different phials at the fame 


ture of the nit, hen heated by boiling water, 


might pofſibly 
to the — air; tho? it could not get 


reſolved to 
the dilatation of air byboiling water in a phial, and 


* 


nt ke conſiderable differences as 


e retained by the mer- 


” 7 x+ FA 
5 : * F * 1 2 
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e nde wile our ee fre- 
7 are from / the: truth in phy ſical matters, 1 
repeat the experiment Thad made upon 


immediately after to:make another with are ſame 


phial, with & little water in it, either to confirm 
or overthrow the motion: I had conceived. about 
the difference! between our experiments. 
Accordingly: the 18th of July, 1708, the baro- 
meter ſtanding at 28 inches, and the thermome- 
ter at 55 degrees, which in the vaults of the ob- 
ſervatory ſtood at 48. The vind being weſterly 
and very moiſt with à little rain, I took a new glaſs 


phial, as dry as the conſtitution of the air would 


allow of, and weighing it; found it 6 drachms 3 


then ſtopping it well with a cork, throꝰ which I 
had put one of the legs of a ſmall glaſs ſyphon, I 
cemented it well to the cork ich ſealing- wax, 


leaving the other leg of the ſyphon on the out- 
ſide. This 
it down, ſo as both the cork. and the ſyphon 
were immerged, taking care only to ſink the 


hial I put in cold water, holding 


mouth of the phial a little below the furface of 
the water, for fear the water ſhould make way 
by its de e the. 47 1 0 ow 


vor. I, No. 27 M | 1 bit? + This 
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This water being placed over a good fire, I 
prefently perceived a multitude of little bubbles 


begin to ariſe from the end of the ſyphon, which 


ſhewed that the air in the phial was beginning to 
dilate, and iſſue at the end of the fyphon, by 


the heat it had conceived from the fire; but as 


the water heated more and more, the air bubbles 


roſe from the ſyphon with more precipitation, 


which continued till ſuch time as the water boiled 


out right, when there were bubbles ſtill ſeen to 


ariſe, tho' much leſs than before. 1 5 
After the water had boiled ſome ti me, 1 took 


it off the fire, keeping the end of the phial and 


ſyphon ſtill under water, that as the water in the 
copper, and the air in the phial ſhould come to 


cool, no particle of air might get into the phial, 


either by the ſyphon, or a ny little pores, that 


might be found in the cork; and to ſhorten the 


operation, I laded ſome of the hot water off, and 
ſupplied its place with cold, which was conti- 


nued till the water was entirely cooled; then 
raking the phial out, I found a good deal of wa- 
ter had entered it, while we were waiting for the 


cooling, and as a mark, that the air left in the 
phial, was of the ſame denſity as the external air, 


a little water was left in the part of the ſyphon, 
which traverſed the cork, and was ſuſpended 
and counterbalanced within the air in the phial 
and the external air. . 5 


Taking out the cork therefore and the ſyphon, 


and wiping, the phial well on the outſide, I found 
it weigh with the water in it 4 ounces, 2 drachms, 
then filling it with water to the height, whereat 
the bottom of the cork had been, which was e- 


qual to the bulk of air it contained when I put it 
in the water, I found it weigh 5 ounces, 2 


drachms; fo that the air left in the phial, was 


equal 


RovAL ACADEMY of SCIENCES. 123 


equal to an ounce of water, and from g ounces, 
2 drachms, the weight of the water in the whole 
phial, with the phial itſelf, ſubſtracting the weight 


of the phial 6 drachms 2, as I found it at firſt. 


The remainder is 35 drachms # , which is equi- 
valent to the whole air in the Phial, when I put 
it in water. 

Hence I infer, that the whale air of the phial, | 
naturally compreſſed by the weight of the. at- 
moſphere, was to that which remained after its 
dilatation by boiling water, as 35 + to 8, which 
is ſomewhat leſs than 4 + to 1. Yet is this di- 
latation much greater than what I had found be- 
fore, which was only as 2 f to 1: hence as the 
air was very moilt in this laſt experiment, I had 
reaſon to imagine, that the particles of water 
diffuſed: thro? the air, might be the occaſion, as 
[ had before ſuſpected of this extraordinary dila- 
tation; for further ſatisfaction therefore I in- 
ſtantly proceeded to my laſt experiment, as I 


had before reſolved. 


I poured the water out of the phial. and con- 
tenting myſelf to ſhake it well —_ drying, I 
weighed it as before, and found it 6 drachms 2, 
and 11 grains; ſo that there were 11 grains of 
water ſticking to its inſide; then fitting in the 


| cork and ſyphon, I repeated the experiment as 


before, without omitting the leaſt circumſtance, 
The reſult was, that the phial was found quite full 


of water, and that the ratio of the capacity of the 


phial to the remaining part, not poſſeſſed by the 
water, was as 35 f to 1, as I found by weighing 
as before. Hence I can no longer make any 


| doubt, but that a little more or leſs. water in the 


air, may occaſion great variations in theſe expe- 
riments, fince bare 11 grains of water in the pre- 
M 2 ſent 
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ſent one, produced an effect 8 times Steater than 
in the former experiment. ? 

Bur tho? the phyſical account ſhould: be diſal- 
lowed; yet the experiments will {tif} ſtand incon- 
teſtable, whereby ſuch: different di latatiors of ait 
by boiling water ate produced; ſo that we may 
at leaft infer hence, that no exact ſtandard of heat 
over the whole earth can be had by this method, 
not even with uſing { and tubes, like that 1 
firſt uſed, and which differs but little from thoſe 
of M. Amontons, which are hardly portable. 

Upon the whole, were it not better, in lieu of 
this contrivance, to ſubſtitute good ſpirit of wine 
ther mometers, all graduated alike by carefuſ expe- 
riments, without minding thoſe equal diviſions 
commonly placed on them, which are of no ſer- 
vice for making an exact compariſon ; fince 
there is no knowing whether the inſides of the 
tubes thro? their whole length, nor the propor- 
tion of the bow} to the tube? All required to 
this end, is to make ſeveral ſuch thermometers 
nearly alike, and plunge them all into frozen wa- 
ter, leaving them ſome time therein, and then 
marking the height of the liquor in each tube, the 
other diviſions may be made after the ſame man- 
ner, by warming the water gradually, and im- 
merging all the thermometers in it, care muſt be 
taken withal to mark a point; which may be 
called the mean degree between heat and cold; 
as that where the ſpirit of wine ſtands in che 
tubes in the vaults of the obſervatory, where it 
continues alike all the ſeaſons of the year. Hence 
we might alſo learn, whether the deep mines and 
caverns of other countries, where the tempera- 
ture of the external air cannot reach, afford the 
ſame degree of heat as ours, and whether the 
differences of ſoil occaſion any variation therein. 


3 V. 
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v. Re Hecrio, ons on 22 0 er vationt "of the 
variutian f the needle, node in 4. wyage 
10 the. — aboard the ſbip Maure- 
s, by M. de la Verune, commandar ei, 
the — ſhip, with- ſome nemarks on the na. 
vi gatiou of the coaſts of America and. Ferra 
del Fuego, by M. Caſſini Wen r 

Ey Mr. Sieden b 


The abbot Bignon has lately given us the ob- 
ſervations of the variation of the. needle, . made in 
the ſhip. Maurepas in its, voyage to the South-ſea,, 
im the year 1706, 170%, and 1708, wherein care 
is taken to note that the longitudes are reckoned 
from the meridian of the pike of Teneriff,, which, 
gave us an opportunity. of comparing them with 
the variations laid down in Dr. Halley's chart. 

Theſe obſervations being very numerous, 
ſhall content ourſelves; to give the reſult thereof, 
and only note ſuch as were made near, or in ſight 
of any iſtands, or coaſt, and which will mg: 0 
an exact compariſon. 

On the 27th of December, 1706, at 2459 — 
44 longitude, and 20%—44/ ſouth latitude, near 
the iſland of Aſcenſion, the variation was found 
7 0 north-eaſt. In Dr. Halley's chart the 
variation at this place is ſomewhat above 7 


north-eaſt, 


In December, 1707, at . 20 longi- 
tude, and 569%—-6-— ſouth latitude, near the 
iſland of - Hermit, the variation was found 
209 north-eaſt 3; where in Dr. Kale 
chart it ĩs eee north-eaſt, 

At en long. and 52—1 = 


ſouth Jat. near the iſlands of Sebalt, the variation 


» July 21, 1708. ö 
Was 
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was found 230 north-eaſt. In the. chart it 
is 21.30 .— north-eaſt. 

In the other parts of his courſe, both going and 
returning from Cape Horn to the equinoctial, the 
variations obſerved, commonly agree with thoſe 
in the chart within a degree. e 
As to the variations in the Soutb- ſea, Dr: Hal. 
* has not laid them down in his chart, for want 
of obſervations of them; for which reaſon I have 
endeayoured to ſupply, in ſome meaſure that de- 
fect, by drawing lines to ſhew the degrees of 
variations, from the obſervations made aJong the 
weſtern coaſt of Anmericzs. The obſervations I 
chiefly make uſe of, were made near the coaſts, 
which I ſhall here relate, according to the order 

of the latitudes. | 

In Augaft, 1707, at 300% 10 nge 
and 139—6'— ſouth latitude, near the point 
Canette, and that of St. Galland, the variation 
was found r — north-eaſt. e 

At 297% —27— long. and 14 ie 
fouth latitude, near Piſco, the variation was 
found 7* north-eaſt, 

At 297 30 — long. and 3149. 
ſouth lat. near 3 the variation was found 
89—— eu 

At 299 — — 4 36— 30 — 
ſouth lat. near ny CE. the variation was 
tound 109 north-eaſt. Dans 

From theſe obſervations it appears, that the 
variation of the needle increaſes along the: weſ- 
tern coaſt of America, as the ſouthern latitude in- 
creaſes, which 1s further confirmed” by ſeveral 
obſervations, made at a little diſtance from this 
coaſt, For at the latitude of 44%—49/— 
the variation was found 129 north-eaſt. 


At 
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At the latitude of 489%—5;8'— the variation 
was found 13® north-eaſt, - | 

At the latitudeof 5 737 — the variation was 
found 15. north-eaſt, 

And at the latitude of ee the varia- 
tion was found 179— north-eaſt. 

In other parts of the ſhip's courſe, where - it 
appears by the longitude expreſſed, that it was 
ſeveral degrees diſtant from the coaſts, the varia- 
tion is laid down differently under the ſame pa- 
rallels, which may ſerve in ſome meaſure to de- 
termine the direction of the lines of variation, 
which we hope to be enabled to rectify by the 
obſervations that ſhall hereafter be communica. 
ted ; for beſide that there are ſeveral of theſe 
obſervations, which it is very difficult to recon- 
cile, we ſhould have ſeveral made at different 
diſtances from the coaſts, ere we can pretend to 
determine the direction of thoſe lines with any 
preciſion, - 

I ſhall here add ſome obſervations of the varia- 
tion delivered by Dampier, in his voyage round 
the world, 

At the iſlands of Sebalt, which he calls Sible de 
Ward, and deſcribes them as 3 iſlands ſituate at 
519—25/— ſouth Jaticude, he found the variation 
in the year 1683, 239. 10 — north-eaſt. I have 
already mentioned, that the variation was found. 
near theſe iſlands 239 ——o/— in the year 1707, 
whence it appears that there has been no ſenſible 
difference in the variation during the ſpace of 24 
years, which ſeems to confirm what we have 
elſewhere obſerved, that at Cape Horn the varia- 
tion has not altered in the ſpace of 100 years. 

At 479%—10— latitude in the Sourh-ſea, Dam- 
pier found the variation 15%—#+ north-eaſt. 


And 
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Achat the latitude of — the va. 
riation 89 — north · caſt. : 
By which laſt obſerutions it” appears, | that i in 
the South-ſea near the weſtern coaſts-of Americas, 
the variation continually: moreaſes; as you recede 
from the equinoctial, db to hat we have 
already infered from other ohſervations. 
To theſe obſervations of the needle, M. Clai- 
rambaut, ho ſent them to the count de Punt- 
. chartrane, has joined ſome remarks on the navi- 
gation of | the: eaſtern coaſts of Sautbidmerica and 
Terra del Fuego, made by M. de la Verune; which, 
together with a particular map of thoſe Countries, 
which he has promiſed to fend, may ſerve to rec- 
tify ſeveral ſea- charts, wherein he finds the iſlands 
about Cope Horn prepoſteroufly placed. Er 
His firſt-remark is, that the coaſts from, Cape 
St. Anthony, at the mouth of the river de la Pla- 
ta to the ſtraits of Magellan are laid down, a 
point of the compaſs more nn. than they 
really are. 
Fle alſo obſerves, that the dies FIFTERA the 
ſtraits of Magellan to the ſtraits of Ie Maire, as 
well as the ſituation, are very ill expreſſed: in the 
common charts; for by his account, thoſe two 
ſtraits are 55 or- 56 leagues diſtant, and that of le 
Maire is ſituate to the north-weſt 9 — north of 
the ſtraits of Magellan.— — But it may be 
here obſerved, that in Dr. Halley's chart, printed 
in 1700, and M. Delifie*s chart of the ſtraits of 
Magellan, printed in 1703, thoſe two ſtraits are 
laid down very agreeably to his obſervations. 
He alſo obſerves, that the Terra del Fuego is 
not near ſo large, nor ſo much ſouthern as was 
e de ; and adds, that Cape Horn, which the 
non charts place 579—40/— ſouthern lati- 
tile. is only 5 00 ſouthern latitude. 1 | 
E | . 
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He adds, -that the iflands of Barnevelt, which b 
the charts place in the ſame latitude with Cape 
Horn, are ſituate weſt-north-weſt of that Cape in 
56935. latitude.— In which he likewiſe 
agrees pretty nearly with M. Deliſie's chart above- 


mentioned. 

He further ohſerves, that the iſlands of Barne. 
velt are the moſt ſouthern lands; and that there 
is no danger in paſſing between thoſe iſlands and 
Capellorn. The diſtance from the ſtraits of le Maire 
to Cape Horn, which: is eaſt- north-eaſtwards of 
that ſtrait, he obſerves is 80 leagues, which a- 
grees very well with the diſtance expreſſed in Dr. 
Halley's chart; but much exceeds that in M. 
Dai, ² e 

After doubling Cape Horn, there is no far- 
ther difficulty, the charts being all good, as well 
as the coaſts ſound, and the weather moderate a- 
long Chili and Peru. 77 5 

M. de la Verune makes ſeveral other curious 
and uſeful obſervations on the navigation of theſe 
ſeas; he points out the favourable ſeaſon for paſ- 
ſing Cape Horn, and how to behave both in go- 
ing and returning. The iſland Hermit he places 
24 or 25 leagues from this Cape eaſtward, in 
the ſame latitude, and makes 1t,18 or 20 leagues 
in compaſs. He alſo determines the ſituation of the 
iſland Sebalt, whoſe eaſtern point is ſituate N. N. E. 
of the ſtraits of le Maire, at about 55 leagues 
diſtance ; and he takes them to form a kind of 
archipelago. At his return he ſaw them very di- 
ſtinctly, and found their ſituation very different 
from what is commonly ſuppoſed. He gives 
them an extent of 55 or 60 leagues, and notes 
that to avoid them, they are obliged to range the 
Terra del Fuego, or to make a large circuit, 
when the wind does not allow it. Laſtly, he ob- 

Vox. III. NV. 27. N ſerves, 


130 The HisToRY and MEMOIRs of the 
ſerves, that the lands of Brazil are laid down 
more eaſterly than they really are, by which 
means all the ſhips, which go from the ſtraits of 
Magellan or le Maire, find on their arrival at 
Bra il an error of ſome 200 leagues. 


N. Cory ectures on the pofition of the 2 
of Merog, by M. Deliſle “. 


In + al E thiopia, which is a country "of very 
great extent, there is nothing more'celebrated a- 
mong the ancients than the iſland of Meroò, nor 
any thing ſo difficult to find: among the moderns, 
of that they leſs agree in. If what the ancients 
have ſaid of it be true, this iſland could arm 
250,000 men, and maintain 400,000 artificers, 
It contained a great number of cities; the chief 
of which was that of Meroe, which has commu- 
nicated its name to the iſland, and ſerved for a 
reſidence to the queens, regia & metropolis /E- 
thiopum. I ſay to the ' queens, becauſe it ſeems 
the women reigned in this country to the exclu- 
ſion of the men. In the time of Auguſtus, it 
was a princeſs with one eye indeed, but bf a mal- 
culine courage, virilis ſane mulier, fed altero o- 
culo capla. "She made an irruption into Egypt, 
which at that time belonged to the Romans, but 
was obliged to fend ambaſſadors to Anguſtus. At 
the death of our faviour, there' reigned another, 
one of whoſe eunuchs was baptized by St. Philip, 
as may be ſeen in the As of rhe apoſtles, When 
Nero ſent fome of his guards into this country, 
to ſearch for the fources "of the Nile, it was alſo 

princeſs that reigned there, and all theſe three 


were called Candace ; but we ſee by a Pa of 


* Nov. 14, eg. 3 plate II. "Fig, 7.) 87 
; Pliny, 
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Pliny, that this name was for a long: time .be- 
come common to the queens. . 

If hiſtorical diſſertations were fallcred bete in- 
ſtead of reciting only philoſophical and mathema- 
tical diſcuſſions, we ſhould relate what Diodorus 
and other authors have written to the advantage 
of this iſland ; but we mult pals to the difficulty 
that there is to diſcover 1 it in the modern geo- 

graphyp. 

This difficulty proceeds a little I the me- 
moirs, that we have upon Etbiopia; for we muſt 
not hope, that without a reaſonable knowledge of 
the preſent ſtate of the world, we can make the 
relation of the ancient geography to the new. 
When they firſt began in Europe to have com- 
merce with the kings of Erbiopia, there were 
ſome writers. of no veracity, who, upon ſlight 
informations, ſaid many things far from the 
truth, which threw the world into numberleſs 
errors, from which we have hardly. yet been able 
to recover; and it is upon the credit of theſe 
writers, that ſuch wretched maps have been made, 
and that theſe places have been ſo many ways diſ- 
figured, that an ambaſſador of the king of Ethi- 
opia ſaid, in Egypt, to young Thevenot, that our 
geographers had filled their country with mon- 
[ters and chimeras, 

It is true, that the jeſuits, who have been pretty 
long in this country, have given us better infor- 
marions of it, and have made a map upon the 
{pot very different from thoſe made in Europe. 
Beſides F. Balthazar Tellez, F. Nicolas Godinbo, 
M. Ludolf, and others have given us deſcriptions 
ok the country upon much furer memoirs; but 
they have only deſcribed that part of Esbiepia, 

watch we call Abyſinia, and not that which we 

. N 2 2 
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call Nubia ; and yet this was neceſſary to enable 
us to decide the queſtion with any perſpectuity. 

I ſhall not therefore undertake here to decide it; 
but the memoirs that I have received from that 
country under the protection of M. le Comte de 
Pontchartrain, enabled me to propoſe at leaſt 
ſome conjectures. M. du Roule, the king's en- 
voy into Ethiopia, as well to obey the —_ of 
the miniſter, as to acquit himſelf with more ho- 
nour of the glorious employment, with which his 
majeſty had honoured him, had taken in Egypt 
all the information neceſſary for the road he was 
to go, which was none of the leaft difficult parts 
of his commiſſion. He had made a deſcription 
of N#bia, and of the courſe of the Nile, upon 
the depoſition of many Scheicks, or chiefs of fa- 
milies, who had travelled 15 or 20- times into 
Ethiopia, as well by the Nile, as through the de- 
ſerts. He did me the favour to communicate to 
me what he had learned; and it is upon his me- 
moirs that I ſhall propoſe my conjectures. us 

The iſland of Mero was indubitably upon the 
| Nile. The ſource of the Nile, which was fo 
Jong ſought for in vain by the ancients, is in 129 
of north-latitude. Its cataracts, a little Jeſs cele- 
brated, but much better known than its ſource, 
are 230 2, and it is certainly between theſe two 

points, that the iſland of Meroe muſt be. 

The ancients have ſaid, that this iſland was 
formed by the concourſe of the Aſtaboras and the 
Nile, and by another river named Aſtape, which 
falls in like manner into the Nile. That this 
iſland was terminated on the weſt by the Nile, 
and was bounded on two other ſides by the Afape 
and Ataboras ; which ſhews that it was but im- 
properly called an ifland, ſince ic was not incloſed 

| on 
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on all ſides, and it muſt. be like that which we 
call here Ie de France, 
Notwithſtanding fo formal a deſcription, Mer- 
cator and Ortelius. have repreſented the iſland of 
Mero, as formed by two arms of the Nile, and 
called it Gueguere; and almoſt every body have 
ſuffered themſelves to be carried away: by the au- 
thority of theſe two geographers, upon whoſe 
credit they boldly pronounce, that the iſland of- 
Mero is now known under the name of Gueguere. 
Nevertheleſs the iſlands that are formed by the 
Nile alone above the cataracts are all ſmall, which 
cannot agree with what we have ſaid of the 
largeneſs of that of Meroe, nor with the number 
of its cities and inhabitants, and beſides there is 
not one that approaches to that of Gueguere. 

The jeſuits, who have been in Ethiopia, are 
perſuaded” that the iſland of Meros is nothing elſe 
but the kingdom of Gojame, which is almoſt en- 
tirely incloſed by the river Nile, in the manner of 
a peninſula, as may be ſeen in the map; but 
this peninſula, which makes the kingdom of G- 
jame, is formed only by the Nile, not by the 
Aſtape, nor by the Aſtaboras, I mean not by any 
river that could be ſuppoſed to be the 4tape and 
the Aſtaboras, which is contrary to the deſcrip- 
tion which the ancients have given of it. Beſides 
the city of Mero, the capital of this iſland, muſt 

have been placed between the 16 and 17th de- 
gree of north latitude, as ſhall be hereafter ſhewn ; 
and the kingdom of Gojame does not go beyond 
the 13th degree. In ſhort, if that which we now 
call the kingdom of Goj ame, had been the iſland 
of Meroe, ſo known by the ancients, would they 
not alſo have known the ſources of the Nile, 
which are without diſpute in the middle of this 
kingdom? . 
.  Tfaas 
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J aac Voſſius, of the royal ſociety of England, 
is one of thoſe who lately has laboured the moſt 
uſefully at geography; and altho' his pretended 
reformation. of the longitudes has done him no 
honour, he has nevertheleſs made excellent in- 
quiries in theſe geographical works. He pre- 
tends that the peninſula, made by the river Ma- 
reb on the ſide of its ſource, by a circuit almoſt 
equal to that which the Nile makes about the 
kingdom of Gojame, is the iſland that we fearch 
for; but beſides, that this iſland is formed only 
by one ſingle river, and not even by the Nile, 
contrary to what the ancients have ſaid of it, this 
peninſula, formed by the Mareb, has neither the 
extent nor the ſituation that the ancients have 
given to the iſland of Meroe. And what ablo- 
lutely deſtroys this opinion. is, that the city of 
Merce, the capital of the iſland, was upon the 
Nile ; and that the iſland, or peninſula of Ma- 
reb, is very diſtant from it. 

Cellarius, whole geographical works are now 
famous among the learned, has callected in his 
uſual manner all that the ancients have ſaid of the 
iſland of Mere; but he does not give any intel- 
ligence of the preſent ſtate of that country, with- 
out which we cannot conclude any thing; he only 
ſeems to approve the opinion, which confounds 
the kingdom of Gojame with Merce, which 1 
have juſt refuted. 
F. Tellez, a jeſuit, after having well confidered 
all that che mitſionaries of his ſociety have writ- 
ten upon Ethiopia, is perſuaded, that this is an 
imaginary iſland. If I had believed, that ſuch 
an opinion could make any impreſſion upon one's 
mind, I would begin by refuting it; for it is 
ulclets to reaſon upon a thing that is not, or at 


leaſt Whole ex iſtence is doubtſul: but it is ſtrange 
\ that 


* 
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that any one can doubt of the exiſtence of the 


land of Meroë, after what has been noted by 


the ancients with relation to it. Pliny: affirms, 


that Simonides ſtayed there 5 years 3 and that af- 
ter him Ariftocreon. Bion and Baſilis have de- 


ſcribed its length, breadth and diſtance from the 
city of Hene and the Rediſra, its fruitfulneſs, 


capital city, and have even related the erer 
of its queens. 


37 * 


Ludolf, wha has nor Seeks able to find this 
iland, any more than F. ullex, has not how- 
ever doubted but that in ſome meaſure it exiſted; 
but he pretends, that it muſt be ſought for more 
to the weſt than has yet been done, and thar'tt is 
among the countries to which we do not travel. 
That if after all the inquiries that ſhall be made, 
it is not found, we may ſay that ſome arm of 
the Nile is dried up, and that this is the reaſon 
that we cannot diſcover it: but this author is not 


aware, that thoſe who have lately travelled over 


Ethiopia, have long coaſted the Nile, and that 


they muſt, on the contrary, have leſt the iſland 


of Mero to the eaſt, ſince the Mile bounded it 


on the weſt ; and that thus it muſt be looked for 


to the eaſt and not to the weſt, as he ſays. And 
as to the rivers drying up, Ion that there are 
many of them in Africa, which having flowed 


ſome time through ſands” or ſpon grounds, | 


weaken inſenſibly, and at laſt diſappear; but we 
do not put the Nile nor the Ataboras in the num- 


ber of theſe rivers; and the power, or rather the 


licence of geographers, altho great, does not go 

fo far as to dry up rivers of this conſequence. 
Since therefore we muſt find the iſland of Me- 

ros, and as it is the duty of a geographer to 


make the parallel of the ancient geography with 


Ne new, we may conjedure; that it is this ſpace 


, of 
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of ground which is between the Nile and the ri- 
vers Tacaze and Denuer; and I am going to en- 
deavour to eſtabliſſi this cnnjecture by the ſitua · 
tion of this country, which appears to me con- 
formable to that which the ancients have given 
to the iſland of Meree,” by the rivers of 'which it 
is formed, by its extent, by its figure, and by 
ſome other ſingularities common to the iſland of 
1 and to the err, > have alt wo 
out. ; 
The enten af a place, or country, 1s: pro- 
ved by the degree under which it is ſituated; and 
by the diſtance of this place, or country, from 
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ö other places that are known to us. The city 
10 which is the moſt known of all theſe countries is 
10 the city of Syene : the latitude of it is not at all 
[ll doubtful ; and this is a fixed point, from which 
10 we may without fear, meaſure the places about 
Il it. Pliny * affirms, that on the day of the ſummer 
100 ſolſtice at noon, bodies do not make any ſhadow z 
li and for a proof of it, they: have cauſed a well to 
Ii be digga which at that time is quite light. In 
1 Syene oppido, ſolftitii die medio, nullam umbram 
10 jaci, puteumque ejus experimenti gratid factun, 
il | zotum illuminari. Strabo has ſaid the ſame things 
41 in other terms, which ſhews, that the city of 
it ö Hens is juſt under the tropick of Cancer, at 239 + 
* of north latitude. Now fromSyene, to the city of 
We Meroe, according to the ſame author, were rec- 
4 koned 5,000 ftadia, in going toward the ſouth 5 
It | | and theſe -5,000 ſtadia reckoned: in aſtronomical 
My meaſures, make 7 degrees of a great circle, and 
Int give the poſition of the city of Meroe, at 159 + 
11 from the equator. 
ins This poſition of the city of Meroe, which 
iſ agrees pretty juſtly with that which Prolemy gives 
1 it in the 4th book of his geography, is alſo con- 
i * Lib. II. cap. 73. Ef firmed 
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firm'd by another paſſage in Pliny, who ſays, 
that the city of Merot has no ſnadow at all, any 
more than that of Syene; and that this happens 
twice in the yeat, when the ſun is in 189 of Tau- 
rus, and 14 of Leo. In Meroe, que eft caput 


gentis Z#thiopum, bis in anno abſumi umbras, 


ſole duodeviceſſimam Tauri partem, & quartam de- 
cimam Leonis obtinente. Now it is certain, that 
when the ſun is in theſe degrees Juſt mentioned, it 
has about 16 degrees 4 of declination, which is 
the latitude" that the ancients have given to the 

city of Meroz, and which reſults from its diſtance 
from that of Syene. 

I could alſo prove by the climates the poſition 
of the city of Mero: The antients have placed it 
in the middle of the firſt climate, of which the 
longeſt day is 13 hours, which gives by calcula- 
tion 16 degrees 4, which 1 is the lame latitude that 
we have given to Merc upon obſervatiors, and 
upon its diſtance from the city of Syene. . I have 
neglected in this calculation the refraction, becauſe 
it does not make any conſiderable difference. 

The iſland of Merci was formed by the river 
Nile, and two other rivers, which came from 
the eaſt, as we have ſaid. Iufluunt in Nilum, 
ſays Strabo, duo flumina ab oriente delata, & 


Meroem ingentem inſulam complectuntur. I can- 


not tell whether the antients knew any other ri- 
vers than theſe two, that flow into the Nile on the 
eaſt ſide; but we ſee by the memoirs of M. du 
Koule, that there are but two conſiderable ones, 
the rivers Tacaze, and Dender. The river Tacaze 
being as big as half che Nile, has very much the 
appearance of being the Afaboras of the antients : 
this is the opinion of Juan de Barros, the Livy of 


the Poriugueze z and two things will not permit 


me to doubt it. The firſt is, that according to 
Vor III. No. 27. O the 
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the jeſuits, who have been in Ethiopia, it enten 
into the Nile at 199 Jof latitude, which is within 


pos to the outlet of the Aſtaboras, 700 Stadia 
elow the city of Mero, as we tee by es 
Diodorus, and other s. 

The ſecond thing that makes me believe the 
Tacaze to be the ſame with the Aſtaboras is, that 
this river is otherwiſe called Atbara, as we ſee by 
the relation of the ſcheiks of Nubia, and by that 
of a Recollet who has paſſed this river in going 
into Ethiopia, Now the names Aibara and Afa- 
boras are not very different. I ſuppoſe that the 
Atbara is its true name, and that the Greets have 
altered it as they have done many others, fince 


that ſtil] happens pretty often to thoſe who are 


obliged to uſe foreign names in their writings. 
As for the river Aftape, it will probably be 
that of Dender ; for there are only the two rivers, 
Atbara, and Dender, at leaft that are of any con- 
fideration, which enter . into the Nite 
on the caſt fide. = 

The extent of the conntry that 1 Ike pointed 
out, is pretty near the ſame as that which the an- 
cients have allowed to the iſland of Meros, Diodo- 
rus, and Strabo have made the length of it 3, 000 
ftadia, and the breadth 1, 00; that i is to ſay they 


have allowed it 120 leagues of length, and 40 


of breadth, which agrees here pretty well; whereas, 
neither the kingdom of Gojame, nor the Peninſula, 


formed by the river Mareb, approach to this extent. 


And not only the extent is the ſame, but alſo the 


figure of a buckler, which Diodorus and Strabo give 


to the iſland of Merez, ſufficiently agrees with the 
country that I ſpeak of. Perhaps a ſkilful painter 


might not think it exact; but we muſt not look 


dor all the regularity of def igning in the figures "i 
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antients have given to countries, no more than to 

thoſe that they have given to the conſtellations. 
There would be but one thing to apprehend, 

that the plan, which I here repreſent, was not 


very certain z and that to prove "what I have ad- 


vanced, I had only accommodated it to the opi- 
nion of the ancients, like the Lian architects, 
who finding it difficult to ſuit the Rones to their 
model, made their model canfarm to the ſtane. 


But to that I anſwer, that it is the rivers which 
make the figure, and the greateſt paxt af this plan, 


and that theſe rivers with their ſprings, their 
courſes, and their outlets, are drawn from the 
mag that F. Hieronymo Loba, Franciſco d Almeyda, 

other Poriugueze jeſuits, have made upon the 
pot; that they are taken from the verbal depoſi- 
tions of the ſeheiks of Nubia, examined ſeparately 
by M. du Raule from the itineraries of aur French 
jeſuits, and of the Sieur Poncat, whoſe travels 


Vi. le Gohieng cauſed to be printed, and from ſome 


other manuſcript travels of Italian Recallels, ent 


into that country by the congregation de propa- 


ganda fide, of which I had collated copies. 


Beſides the affinity that I have related between 


the iſland of Mero, and the country that I pro- 
poſe to repreſent it, there are alſo ſome others, as 
the rains, the fruitfulneſs of the country: and the 
hunting of elephants. 

Strabo ſays," that the regylar. rains begin only 
at Merci; and Pliny, that thoſe who were lene 
by Nero to ſearch for the ſources of the Nile, be: 
gan to find in theſe places trees, and plants, herbas 
demum circa Meroem fylvarumque aliguid appa- 


ruiſſe, cætera ſolitudines. And it is exactly the 


obſervation, that F. Brevedent has made in theſe 
very places, We quitted, ſays he, the city of 
Corti, and the river Nile, to enter into the defert 
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of the country, it appears, that in theſe places the 
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of Bibouda, We began to ſce trees and plants, 
the rains being firſt met with in theſe quarters, 
whereas all the reſt to that place was only wa- 
tered by the overflowing of the Nile, or by the 
means of machines which raifed up the water to 
ipread it upon the grounds, and this Poncet de- 


_ clares likewiſe in his itinerary. - They might well 


ſay like Pliny, cetera ſolitudines, they who had 
walked many days in ſand, or parched grounds, 
where they neither found water, nor graſs, nor 
any thing but frightful ſolitudes. And without 
doubt it was in theſe deſert places, that Cambyſes, 


king of Perſia, having loſt part of his army, was 


obliged to return into Egypt, without arriving at 
that part of Erbiopia which begins to be culti- 
vated and inhabited; whereupon we cannot enough 
admire the vanity of thoſe Greek authors, who 


would not willingly be ignorant of any thing, 


and who to find the origin of the name of Mero, 
have written, that Cambyſes had taken this city, 
and had changed the name, which it formerly bore, 
into that of his ſiſter, who was called Mero, and 
that this princeſs was buried there. 

They have very much praiſed the fertiliry of 
the iſland. of Meroe, and the great number of its 
inhabitants; and this agrees perfectly well with 


the country of which I ſpeak. F. Paulet, a je- 


ſuit, ſays, that beyond the Nile, over-againſt 
Senna, the country ſwarms with people; and that 
there may be ſeen thouſands of little villages ſpread 
over the whole country. I have a journey from 
the ſame city of Sennar to Souaquem, an iſland 
and port of the Red-/ea, wherein it is ſaid, that the 
country which J deſcribe, is well cultivated, and 


peopled. And in the deſcription of Nubia, made 


by M. du Roule, upon the relation of the people 


earth 


RovAT ACADEMY of SCIENCES. 147 
earth is ſo fruitful, that they have three harveſts i in 
2 ear. 15 . Tis 21% 

7 Rus it is a lune abbve Merot, that they bes 
gan to ſee elephants ' according to Pliny. ' The 
Ptolomys, kings of Egypt, and among others the 
famous Philadelphus, who was ſo attached to the 
knowledge of nature and of the ſciences, ſent hi- 
ther to hunt theſe great animals, and bad built 
ſome places for the convenience of thoſe that 
were ſent thither; and it has been obſerved in the 


journeys from Sennar to Souaguem, which I have juſt 


mentioned, that beyond the river Al bara, toward 
the ſame height that is pointed out by Pliny, they 


found in the-mountainsgreat quantiries of clephants, 


and many other forts of animals. 

It ſeems to me that to complete the prebability 
of my conjecture, there needs no more than to 
find the city of Merc, itſelf in the iſland that I 
have juſt ſpoken of, or at leaſt to diſcover the 
ruins or remains of it. If Zoſephus and Heliodorus 


were to be credited, who place it at the uniting of 


the Nile and Afaboras, it would not be difficult; 
we need only look for the conflux of theſe two 
rivers which would not be doubtful; but it is well 
known, that Heliodorusis hiſtory of Ethiopia is 
only a romance, and there is great likelihood, 
that the little ſtory which Foſepbus makes concern- 
ing Moſes's expedition into Ethiopia, when he 
was, ſays he, at the court of Pharaoh and general 
of his troops, does not merit any more credit, 
ſince it is not found in the ſcripture, nor in Philo ; 
thus it will be better to have recourſe to Sirabs, 
who ſays, that the city of Merot was 700 ſtadia 
above the union of the 4ftaboras and the Nile, or 
to Pliny who makes it 70,000 paces. There is 
found toward theſe places the city of Guerre, that 
our travellers ſay is one of the moſt conſiderable 
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of the country. Might it not be what others: call | 
Meroe, or Gueguere, by a ſort of reduplication ?. | 


But there i is perhaps a raſtineſs in carrying meer 


conjectures ſo far, and the academy profeſſes a ie 


vere — 1 in the i n truth. 3 


VI I. Refledtions 0 on the ebltroation Ons 3 55 


F. Laval, at St. Baum, and other 7 


bouring mountains, by M. Caſſini, 1925 f 
tranſtoted by Mr. Chambers. 


Among a number of aſtronomical and geogra- 1 


2 opſervatons ſent by F. Laval, to the count 


de Ponte 
of the harometer made at S. Baum, and St. Pilon, 
on different days, and at different times of the day, 
which he has compared with thoſe made at the 
fame time at his obſervatory. at Marſeilles. _ 

The better to perceive the relation between 
thoſe obſervations he has made a table, In 
the iſt column whereof are expreſſed the days 


of the month, and times of the day, when ſuch | 


ertrain, there are ſeveral of the height 


obſervations were made. The 2d expreſſes the 
heights of the mercury at the obſervatory at Mar- 


ſeilles. The 3d and 4th the heighth of the mercury 
at the fame time at 57. Baum, and &. Pilon. And 
the 5th of the height of the thermometer at 57. Pi- 


4. Jo theſe are added 'F. other obferva- 


tia the barometer. 


The iſt made at the foot of the rock $8. Pilon | 


where it ceaſes to be perpendicular, and joins] 


with the Nope of the mountain. The ad on 


the mquntain des Beguignes, eaſtward of $ t. Pilon. 


——And the zd in the plain below 87. Baum, 
called the plain a ups. 


Dec. 22, 1708. 
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I "To determine the height of thoſe places with 


regard to each other, he meaſured a baſe. line of 
155 fathoms in the plain d' Aups, and from the 
extreams of that baſe obſerved the angles between 
F.. Pilon and the mountain des Beguignes, then 
taking the angles of the apparent height of thoſe 
mountains, he found the height of the mountain 
des Beguignes geometrically to be 264 fathom 
above the plain d Aups, and that of 55 Pilon 
181 fathom above the fame plain, which fets the 
mountain des Beguignes 83 fathom above Sr. Pilon. 

For the height of the bottom of the rock 
where the 1ſt obſervation was made, the rock be- 
ing perpendicular from St. Pilon to this place, he 
had the convenience of —— it with a cord, 
and found it 63 fathom. . | 

Now to find the reſult of theſe obſervations of 
the barometer made at Marſeilles, and the places 
around, compared with the feveral elevations 
which were taken geometrically, we are firft to 
confider, that the height of the obſervatory at 
Marſeilles above the ſurface of the ſea is 24 fa- 
thom, to which 2 lines and 4 of mercury cor- 
reſpond, as appears from the cable i in the memoirs 
for 1705. 

Having therefore taken the differences between 
the heights of the mercury found at the ſame time 
at the obſervatory, and at St. Pilon, which are 15 
in number, and whereof the ſmalleſt is 2 inches, 
9 lines 4, and the greateſt 2 inches 11 lines 2, 
we took the mean between them all, which is 
2 inches 10 lines 23, to which we added the 2 
lines 3 correſponding to the height of the obſerva- 
tory above the ſurface of the ſea. The ſum 3 inches 
o lines, are 33, is the depreſſure of the mercury 
correſponding to the elevation of St. Pilon above 
the ſurface of the ſea.— To which, in the table 
above 


above quoted, anſwer 481 fathom, the height 


ſame. 


- rr oy . — 


height of the mountain desBeguignes above the ſur- 


144 The HISTORY and MEMOIRs of the 


of St. Pilon above the fea according to the ous 


meter. 


So by comparing the ata of the 1 
meter made at the ſame time at Marſeilles, and 
at St. Baum, which are 16 in number, the 
ſmalleſt difference in the height of the me 5 
found 2 inches 5 lines +, and the greateſt 
inches. 6 lines 2; and raking a ane — 
them all, we have 2 inches 6 lines 2s which 
added to 2 lines +, for the height of the obſerva- 
tory gives 2 inches 8 lines 28, for the height of 
St. Baum above the ſea, the number correſpond- 
ing to which in the table is 415 fathom 4, which 
ſubſtracted from 481 fathom, the height of Sz. 
Pilon above the ſea leaves 65 fathoms = for the 


height of Sf. Pilon above St. Baum. Yet 
this height by Father LavaPs menſuration with 


a cord, was only 53 fathom z but the. difference 


between the heights of St. Baum and St. Pilon is 


too ſmall for any rules to be eſtabliſhed thereon; 
we ſhall therefore proceed to examine what reſults 
from the obſervations of heights, whoſe difference 
is greater, as the plain d, Aups, and the mountain 
des Beguignes, which is 284 fathom above the 


The height of the barometer on this mountain 
was faund on the 29th of Fune 24 inches 1 line, 
at which time the mercury at Marſeilles was 27 
inches 4 lines high, which gives us a fall of 3 


inches 3 lines between the obſervatory at Mar- 
ſeilles and the top of the Beguignes, adding there- 


fore the two lines 3 for the height of the obſerva- 
tory above the ſea, to theſe 3 inches 3 lines, we 
ſhall have 3 inches 5 lines 3 of mercury for the 


. face 
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face of the ſea, the number correſponding to 
which in the table is 339 fathom, 1 foot. 

On the ſame day the height of the mercury 
on the plain & Aups was found 25 inches 6 lines, at 

which time at the een Marſeilles it was 
found 24 inches 4 lines 2, the difference is 1 inch 
10 lines £, which added t to 2 lines 4 for the height 


of the obſervatory above the ſea, gives 2 inches 
o lines f for the height of the plain d* Hups above 


the ſea, the number correſponding to which in the 


table is 298 fathom; 1 foot 1. This ſubſtracted 


from 559-fathoms, the height of the Beguignes, 
above the ſea, gives 261 fathoms for the height 
of the mountain Beguignes above the plain 
C Aups, according to the different heights of the 
barometer, compared with the table above- men- 
tioned, which height F. Laval determined 
geometrically to be 264 fathoms, the difference 
therefore is only 3 fathoms: which is a preciſion 
greater ow we could ever have expected, con- 
ſidering that an error of 4 of a line in the obſer- 
_ vations of the height of the haromeztery ſuffices to 
make this difference. 

So, if from 481 fathoms, the height af Di Pi. 
lon above the ſea according to the barometer, we 
ſubſtract the height of the plain d* Aups above the 
ſea, which we have found to be 298 fathoms, 1 
foot 2, we ſhall have the height of St. Pilon a- 
bove the plain d' Aups, 182 fathoms, 5 feet, 
which is only 1 fathom, 5 feet more, than F. La- 
val had determined it geometrically. 


From theſe cbſervations therefore tt appears, 


that the difference between the heights of two 
places may be found with ſufficient exa&tnets, by 
the rule above laid down, provided the height of 
the barometer, at the ſur face of the ſea, be known 
at the ſame time. For want of an obſcryation at 


Vol. III. Ne. 27. P the 


** Bi ws Wes Oo — Bn ane 


| morning, to be 56/—o' 
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the ſurface of the ſea, we may ſuppoſe the mean 
height of the mercury there to be 28 inches; but 
then we muſt not expect to arrive at this prect- 
ſion. | 


Reflections on the „ depreſs on of the bori- 
Zon of the ſea. 

The height of St. Pilon above the PW of 
the ſea, being found by obſervations of the ba- 
rometer, as we have elſewhere ſhewn, to be 481. 
An enquiry may be made into the obſervations 
of the apparent deprefſion of the horizon of the 
ſea, made by the ſame father on that mountain, 

Theſe obſervations he has repreſented in a ta- 
ble, wherein are expreſſed the ſtate of the air 


and the wind, which blew at the time of obſer- 
vation, together with the correſpondent height of 


the barometer and thermometer. 

The greateſt apparent depreſſion of the horizon 
of the ſea was obſerved on the 25th of June, at 
3 in the afternoon, to be 57, —45'— the wea- 
ther then being hazy, and the wind at north-weſt I 
the ſmalleſt was found on the 26th of June in the 
the ſky being very 
clear, and the wind ſouth-weſterly : taking there- 
fore a medium between theſe two obſervations, 
which differ 1'/—45'— from each other, we ſhall 
find the mean apparent depreſſion to be 36 —g2” 

Suppoling now the ſemi-diameter of the earth 
to be 3271600 fathoms, as we found it by our 
obſervations in prolonging the meridian, we ſhall 
find, that at the height of Sf. Pilon above the 
ſea, which is 481 fathoms, the real depreſſion of 
the horizon ſhould be 58'——5;75/-— which is 
greater by 2 5” than the mean apparent de- 
preſſion 56—5 25 This exceſs muſt be 
owing to the retraction, which raiſes the appa- 

I rent 


i- 


rent viſual ray above the true one, by about the 
28th part of the angle of the mean apparent de- 
preſſion. | 

F. Laval remarks on FR obſervations, that there 
is a variation in the refraction, at heights greater 
than thoſe of the obſervatory at Marſeilles ; but 
that this variation is not ſo conſiderable as in 
lower places; for in all the obſervations which he 
has had opportunity to make on St. Pilon, this 
variation never roſe above 1 —45'"— whereas at 
his obſervatory it has riſen to 4/—20/ In- 
deed as F. Laval has made a much greater num- 
ber of ſuch obſervations at Marſeilles, than at Sz. 


Pilon, ts poſſible, that by further obſervation 


on that mountain, a greater difference might be 


found than he has yet met with, 


The fame father alſo notes, that his obſerva- 


tions confirm what he had mentioned in the me- 


moirs ſent to the academy, that the refraction is 


greateſt when there is a fog in the air occaſioned 


a north-weſt wind; z and that it is even greater 
or leſs, as the wind is more or leſs freſh. On 


the contrary, that the ſea never appeared lefs de- 


preſſed than on the 26th of June, in the morning, 


when the wind blew weakly from the ſouth-weſt, 


and the horizon was very clear. On the evening of 


that ſame day, there being a great fog the re- 
fraction, was increaſed by 1-30 The weight 


and the hear of the air, ſeemed not to contribute 
any thing to the refraction, ſince the-barometer 
and thermometer were pretty much at the ſame 
height on the 25th and 26th of Jane; and yet 
the difference of "the refraction was as great as he 
had ever known it. 


PF x VIII. 
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VIII. A. obſervation of . a luminous circle 
about the ſun, by M, de la Hire *; —_ 
| lated by Mr. Chambers. 


Oa the gth of F April, in the preſent year, 1708, 
at one in the afccrnoon, I perceived a large Ju- 

11n0us ring about the ſun very compleat in all 
its parts. The ſun was in the centre of this ring, 
the diameter whercof was 30% — and his breadth 
a degree and half; the inner edge of the ring 
was pretty well defined, and of a colour border- 
ing on red; but the outer was whitith, and thus 
loft itſelf in the ſky. So much of che ſky as ap- 
peared within the circle was very dark, and eſ- 
pecially in that part contiguous to the circle. On 
the outſide it was much clearer and whiter, tho? 
the whole air was full of a fort of light fog, which 
had roſe a great height, there was no Parbelion, 
or mock- fun, on this circle, as is frequently 
found on ſuch circles near the horizon at ſun-riſe, 
where there are commonly two diametrically op- 
polite to each other, and of the ſame height with 
the ſun ; but *tis very rare to obſerve ſuch cir- 
cles in the meridian, and {till rarer to ſee parbelia 
on them, eſpecially when the fun is very high, 
and the air well heated; as in effect the pheno- 
menon can only be owing to particles of ice, 
which occaſion this appearance by retracting the 
ſun's rays ; and as theſe circles have always the 
ſame diameter, it follows, that thoſe icy parti- 
cles muſt always be of the ſame figure; tis not ſo 
ealy to give a phyſical ſolution of this phænome- 
non as "of the rain-bow, the cauſe whereof is 
evidently in the lictle drops of rain, which are 
ſpherical, and of which we can make a perfect 
imitation by means of a little phial full of water, 


2 ay 25» Tha 
nor 
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nor need we wonder, if there occur ſome diffe- 
rences in the obſervations of the diameters of theſe 
circles, as well as thoſe of the rain-bow, ſince in 
the latter, experience teaches us, that the diffe- 
rent degrees of the heat of 1 water produce a con- 
ſiderable alteration. 


IX. An extract of the obſervations made in 
the Weſt-Indies in 1704, 1705, and 1706, 
by F. Feuillee, a+ minim, mathematician 
to the king, compared with thoſe which 
were made at the Jame time, by M, Cab 
ſini the ſon * 

He ſet out £5 Martinico, Fuly the Fe 1704, 
and arrived the 12th at Golfo-triſte, which the 
Spaniards call Porto- cabeillo. 


OH vation, for the height of the pole at Golfo 
Triſte, or Porto-cabeillo, July 12, e 

At Porto- cabeillo, the meridian height 78 48 8 55 
of the upper edge of the ſun 5 

Refraction minus the parallax | ' 

Therefore the true height of the 
upper edge F lea 


Semi-diameter of the ſun 15 50 
Therefore the true height of the centre 78 32 56 
Declination of the ſun - 21 57 52 


Therefore the ſupplement of the WE 
height of the equator F * 45 
And the height of the pole 10 30 48 


We ſhall content ourſelves in the following 
obſervations, to give the height of the pole, which. 
reſults from the obſervations of the meridian height 
of the ſun, having regard to the refraction, parallax, 
ſemi- diameter, and "declination of the ſun. 


December 20, 1707. 


Ju) 


C — — * — un — „ 
— n 2 . HA et ef A. dee. eat a 


From whence we take the height of 
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July 13, the meridian height of the 1, „, 
upper edge of the ſun F 25 25 5 


the pole lie 30 8 


Theſe obſervations concur in 4 


termining the height of the Fon arþ 10 : 30 50 
Porto-cateillo to be 


_ Obſervations for the variations of the dk. 

F. Feuillie ſet out from this port the 14th of 
of July to go to Santa Martbe, where he arrived 
the 21ſt. He obſerved, as he went along, the 
mountains of Santa Marthe, which are of a prodi- 
gious height, and had their tops ſtill covered 
with fnow, altho' the ſun was near the zenith. 

The 18th he obſerved, between Porto cabeillo 


and Curacoa the variation of the needle, 6d the 


means of the amplitude, to be 69 40/ N. E. 

It is marked in Dr. Halley's map of variations 
in this place for the year 1700, about 7 N. E. 

The 20 near Cape des Eguilles, a little diſtant 
from Santa Marthe, he obſerved the variation of 
the needle to be 7 6. 

It is marked in Dr. Halley s map in this place 


above 89 


| Objervation for the height if the pole at 
Santa Marthe. 1 


July 24, 1 704. at Santa Marthe, the 
meridian height of the upper edge 55 81 46 5 
of the ſun was 
Aug. the third „ 84 8 35 
Aug. the fourth _ 84 24 10 
Ia taking a mean between the height of the 
dle, which reſults from theſe obſervations, we 
ſhall have the height of the * 


At St. Marthe © | 11 19 1 
1 
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| Theſe-obſervations were made 100 paces from 
the ſea. | 9911 


0iervation for the beight of the Polt at Porto- 
Bello 


Sept. 7, 1704, at Porto- Bello, the 4 
meridian height of -the upper f 8 6 38 17 
of the ſun 
The 12h e 84 44 49 
ber 7. 2 4 8 © 
07. the 3d 5 76 33 26 
The 4th f 76 11 © 
The 22d 69 27 50 


Taking a mean between the height of the pole 
which reſults from theſe obſervations, we * 
have the height of the Pele, FI 
At Porto-Bello, - 1 9 33 5 


Obſervations of the ſatellites of Jupiter, for the 
longitude of Porto- Bello. 


 _ Oftober 7, At2" 4' 25% in the morning at 

Porto-Bello, the immerſion of the firſt ſatellite in- 
to the ſhadow of Jupiter, the sky ſerene and 
clear. 


7 33 5" at Paris, by the cor- 


rected e 


5" 28/ 40” difference of the me- 
ridians between Paris and Porto-Bello, oy which 
Porta-Bello is more eaſterly. 


Obſervations of the length of the pendulums at 
Porto- Bello. 


F. Eeuilifr applied himſelf during his ſtay at 
Porto- Bello, which was above 3 months, in find- 
ing the length of the pendulum. He had for 


this purpoſe ſuſpended a . to a thread 
ED of 
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i of ſilk graſs, and having ſpent the greateſt py 
( of the day, whilſt he ſtayed in this port, in 
1 comparing the vibrations of this pendulum with 
| that which he had brought from France, he found 
W -© © that the length taken — the centre of the ball, 
| being 3 feet, 5 lines , agreed peripelly well. 
1 with the mean motion. 
SY According to this obſervation, the length of 
b the pendulum at Porto-Bello is about 3 lines leſs 
than that which we obſerved at Paris. It is alſo 
x line 3. leſs than what was obſerved at Caienne in 
1672, by M. Richer, tho' this iſland is 4 or 5 
degrees nearer to the equator than Porto- Bello. | 
The length of the pendulum at Porto- Bello ouly 
differs about a line from that which was obſerved 
in 1682 at Goree of 3 . 6 nt „ ae at 
Guadaloupe of 3 feet, 6 lines + 635 . 


Obſervations of tbe waithdition. 97 the needle. at 
Porto-Bello. 


F. Feuille having with great care drawo a 
meridian line upon a horizontal plane, 
there 3 compaſſes of different ſizes, the biggeſt 
of which was 9 inches, 7, lines, and found the 
declination of the needle 79 250 N. E. 
This declination is marked in Dr. Halley $ rap 
f above 9 N. E. „ S 


| Ob/ervations 7251 tbe 5b a the pole « at t the for 
of Bocachica. 


This fort is 3 leagues, or Weed to the 
fourh of Carthagena, built at the entrance of the 
gulph. | 
Dec. 14, 1704. meridian height ofthe 7 =: 15 

lower edge of the ſun 85 ©? 


<> RL AA EB ACA AT Ants ů —— — Bhd * — — 
F « * 


The 
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The 20th, meridian height. © of the up- 
| per edge CPTECIT? 185 ET PE $56 26 2 
By the mean of cheſs obſervations, we ; 


have the height of the 11 how: 20 25 
fort of Bocacbes ti 


LS I (8 5 "© : ® FE R 8 2 7 * 5 


Olfervation for" the beig by if the pole at Cattha- 
ena, 1706. 
an. 1, 1705, at Carthagena,. meri⸗ „ 
dian a of the Re nd of 35 56 * 20 
the ſun Wo S007 Tr 3ran% 3 
„ = AA 55 51 47 
Jan. 1 25 | 3 2 
Ta ing a Wed tween the kei of the pole, 
which reſults from theſe * obſeryations, we _ſhall 
have the height of the pole, 


At Cart bagena of N e 


"— 195 "the "eipſe of by Had, Dk. Il, 
| 1704, at  Carthagena. | 


. * 2 


34; 


8 10 35 25 


Ar « 0 "gr 4 47 in tlie morning, the beginning of 
"'theeclipſe. 
2 360 32 enFofiths eclipſe. 
- 44 45 total duration. 

F. Feuillfe made this obſervation with M. Cou- 
plet the ſon. They had a more favourable time 
than we had at Paris, where the ſhadow of the 
earth did not appear well terminated; ſo that we 
could only obſerve the beginning of the eclipſe, 
and the immerſion of ſome ſpots. This is the 
reſult of the compatiſon of this obſervation, with 
thats which were, made at the royal obſervatory. 


ey - tO 


At 0 51¹ 4 47 in the morning at Carthagena, the 
beginning of the * 


. 
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At 3 4 40 at Park. "the beginning with 4 te 
j leſcope:of: q fert. th et 
5 12 53 difference of the meridians berween 

WC Paris and Carthagena.  -- 
59 21 at Carthagena, mare humorum enters 


O 
6 12 o at Paris, the ſfiado w at 2 


of mare eee 
5 12 39 difference 
1 59. at Carthagena, the 8 of 


Trimaldi © 1 
14 30 at Paris, by Meſſ. de la Hire 155 
11 1 differente Foe 
6 45 at Cartbagena, end of Grimath 
17 30 at Paris, by Mef. de la Le | 
m3 _—azccaNeT OT 
9 9 at Cartbagena pgs 
21 o at Paris, by Mel 4 Ia Hire © 
11 51 difference of the meridians between 
Paris and Carthagena 

Taking a mean between the difference of the 

meridians which reſults from theſe obſervations, 


GH om oy AU wa. 


we ſhall have the difference of the meridians be- 


tween Paris and Carthagena. g 11/0. 


Obſervations of the ſatellites of "Jupiter « at Car- 


thagena, Jan. 8, 1705. Tt 


At 1 11 28 5 in the evening at 8 the 


emerſion of the firſt ſatellite out 
of the ſhadow of Jupiter through 


1 ſome fogs. 
16 39 54. at, Paris. by. the corretted calcula 
tion. $4 5-3 
£24 $ Difference 2 the PLES be 
h tween Paris and A Abs, 


189 52 


* 


ww EV: WP 
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Fan. 16. | 


At 1 1 20 I 5 in 1 hs? morning at Cartha ena, the 
emerſion of the firſt telle out 

3 the ſhadow of Jupiter, the 

- heavens being clear and ſerene. 
6 31 r '5 at Paris by: the corrected calcu- 
lation | 
5 11 20 difference of the meridians between ; 

Paris and Cari bagena. 

The laſt te having been made in 6 — 
rene weather it feems beſt to fix here, and deter- 
mine the difference of the eee. between Pa-. 
rig, and Cartbagena of-+* 5 11 200% 


OHervations for the variation of the need at 


Carthagena. 


F. Feuillie has found by ſeveral ate 
the variation of the needle at Carthagena to be 
0 7 1% N. E. 

It is marked in, that Place in, Dr. Halley's map 
of variations +99 + ON; Br 


0lſermalions for the — of the 0 at f 
St. Louis. 


This fort is ſituated to the ſouth of the and 
of Sr. Domingo. 
Feb. 21, 1705, meridian height of the e, 


edge of the ſun 114... een, 
Which wo for the height of the pole at fort 
$1, Loud ** ks TY 18 18 5 


03ſervations fon ale height of tbe Pole at ihe 
i/land of St. Thomas. 


March 17, 1705, meridian beight of the up- 


per edge of the unn 7 
Which gives the polar height for the iſland of 
St. Thomas 13 23-20 


TY O- 
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Obſervations made at Martinico. 


Fi. Feuillie went at the return from his voyage 
to Martinico, where he made new obſervations 
during his ſtay. _ | 

He gives notice that his e were made 
to the eaſt of the iſland at 7 or 8 leagues diſtance 
from the place where Meſſ. des Hayes and du 
Gloſs made theirs, ſo that the difference of the 
meridians between Paris and the place where he 
has made his obſervations, muſt be leſs than that 
which reſults from Meſſ. des Hayes and du Clas s 
obſervations. ' E 

Tune 28, I705, , meridian height of the upper 

edge of the 


Sun — — — Bo 3 
The 19th Mot — 338 18 37 
The 2d of Se. — 83 26 37 
The 14th ——— — 38 54 28 
em . é 178 Þ 6s 
The 20th — — 76 11 42 
The 22d — — 75 48 20 
The goth — 72 40 47 
The ſſt of OZ. — 72 17 37 
The 14 — 71 8 16 
The 6th — 70 217% 
The qth — 69 12 5 
The 20th ——— — 65 6 43 
The 3d of No. — 60 23 30 
The 14th — — 57 19 10 
The 18th —̃ ä KV— 5656 11 48 
The 20th — — 55 32 25 
The 29m ——— 53 59 15 
The 26th of Dec. — 52 10 14 
The 31ſt — — 52 28 2 


Theſe obſervations give the height of the pole 


in the place where F. Feulllée made his obſerva- 
tions 


= 3 


- 


be 14 430. 


r Am ee eee 
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tions at Martinico between 14? 42/ 5" and 14 


43' 55", almoſt the ame as that which refaltk 
from the obſervations, which he had made at the 
beginning of his voyage; therefore we may de- 


termine the N 'of * Pole at this Place ts 


0 


Obſervations 0, "the des 7 Jupiter at Mar- 


* Be 1876 of October 1705, at 


h I 
3 10 41 in the morning at Martinico, the i im- 


merſion of the ſecond ſatellite ir into the 
ſhadow of Jupiter. 


The 19th of October, at 
2 56 47 in the morning at Martinico, the 1 im- 
; merſion of the, firſt ſatellite into the 
” ſhadow of Jupiter, the n being 
ſeraget 
7 9 39 at Paris, by the corrected caleuladion. 
12 52 difference of the meridians between 

Paris and Martinico. 


The 25th of October, at . 
2 © 54 in the morning at Martinico, the im- 
merſion of the third ſatellite into 
the ſhadow of Jupiter. | 
5 18 46 in the morning at Martinico, the e- 
merſion of the third from the ſhadow 
of Jupiter. 
3 17 52 total duration in the ſhadow of Ju- 
| Piter. 


The 26th of October, at 
4 51 6 in the morning at Martinico, the 
+. immerſion of the firſt ſatellite into 
the ſhadow of Jupiter near the ze- 
„ i 
9 4 24 at Paris, . the corrected calculation. 
'S.. 4 


W nent agen < woegings 2 - 


- — « +. D 8 . 


r 
— on as 


4 5 18 di 


— — — — . — — . . 2K*õöe 6 
— — 5 


„„ . . rr 
— * — * _ A — — * * depots — 
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fference of the meridians berween 1 
Paris and Mariinico, © 


# > A k 
8 1 * 1 
4 — * 


The 4th of. November, " . 


113 57. in the morning at Martinico, the i im- 


merſion of the firſt ſatellite into the 
ſhadow of Jupiter. 


5 26 51 at Paris, by the corrected calculation 


by an obſervation of the following 
day. 


4 12 54 difference of the meridians between 


Paris and Martinico. 
Te 27th of November, at 


119 36 in the morning at Martinico, the im- 


merſion of the firſt ſatellite into the 
ſhadow of Jupiter. The wind ſhook 
the teleſcope. 


7 32 38 immerſion obſerved at Paris. 


4 2 2 difference of the meridians between 


Paris and Martinico. 1 
The 27th of December, at 


3 10.14 in the morning at Martinico, the im- 


merſion of the firſt ſatellite into the 
ſhadow of Jupiler near the zenith. 


7 23 6 at Paris, by the corrected calculation. , 
6 83, 2 difference of the meridians between 


Paris and Martinico. 
The 28th of December, at 


4 27 42 in the morning at Martinico, the i im- 


merſion of the ſecond fatellite into 
the ſhadow of TO. 


The 281b of Febreliey, 1706, — 


10 26 34 at night at Martinico, emerſion of the 


firſt ſatellite out of the ſhadow of | 
Jupiter near the Zenith. 


15 


"RovyA4r ACKbIMY Skiken. 150 


h ; $i! 215 


14 39 18 at — 7 Ir. che corrected calculation. 


4 12 44 difference of the meridians fe 


pom and Martinico. = 


Tie 234 of March, a 


10 47.3 3 at eg ' Mar linjes, emerſion of 


_ 12 5 le te out of the ſhadow 


$% > 43 IL3-44 4 


FIG 5 2 1. hs 71 31187 
4 59 28 at. 12 2 by the Eee I calculation. 
4 Js 


Paris anc Martinico, .. : 


The rgb e April, af 0 
if; 44 at bs at Mariinico, „ of the 


| Futter. De 

15 5 '20 2 at Paris, by the cancties calculation; 

130 difference of the meridians between 
Paris and Martinico. 


Almoſt all theſe obſervations concur in giving 
the difference of the meridians between Paris _ 


Martinico 4 13“ of. 


We had Jetbrmmined: it by the tncdiqulriGi of 


two obſervations, made at the ſame time at Paris 


and at Martinico to be 4" 13 28“. 
Therefore we may for greater exactneſs 4 


mine the difference of the merichaus between 
Paris and Martinico to be 4 13“ I 5% 1 * 


0)/ervations of the eclipſe of the moon, April 27 
1706, at Martinico arg 
8 12 38 at night, beginning of the edliple 
10 49 © endof the u 7 
2 36 2 total duration 


F. Feuillie obferved during the time of this 


eclipſe, the immerſion and emerſion of ſeveral 
* of which we were not able to obſerve the 


COTF- * 


difference of the meridians N 8 


lite out of the ſhadow of 


r 
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correſpon ding ones at Paris, uſe the 
was not e ſerene. This is 5 reſult of 2 


obſervation *with'ours, At, e he BRA 
9 4 2 at Mar tinico pr eri. acutum, 


BY quite in the ſhad adow. 
I 17 <6 at Paris the 4 . at "promo. 
terium ac¹j,ỹöh! -. 


4 12 58 difference of the me tidians e 
Paris and Martinics,. 3 

10 49 & che etidtof the ecliph X 

15 2 320 - 

4 13 30 difference of Weihe 


Taking a mean between the differences 0 
reſult froth theſe two” obſervations, we ſhall have 
the difference of the meridians between Paris and 


| Martinico 4 137 I 5! 


The ſame that we determined by the fateliites of 
Japiter. 29 
This eclipſe was obſerved at the ſame time at 
the port de Paix, in the illand of St. — 
where the end was ſeen at 9g 40. 

We ſhall therefore have the difference of the 
merid ans betwren Martinico and the port de 
Paix of 1 of ; which being added to the dit- 


ference of the nerd between Paris and Mar- 


tinico of 4" 19! 15”, gives the difference of the 
meridians between Paris and the port. de Paix, in 
us iſland of St. Domingo, of 5 22 150, 


| Obſervations of the length of the. nau at 
2 25 Martinico. 


F. Fruilles having ſuſpended a ne belle to a 
thread of ſilk- graſs, found by ſeveral obſervations, 
the length of the pendulum to be 3 feet, 5 lines 
ze greater by of a line than what he found at 
Porto-Bello of 3 feet, „„ 8 


„ 


2 CD — 


* 
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: Obſervations of the variation of the needle. 
F. Feuillie at his return to Martinico, found 


the variation of the needle to be 6* 10' N. E. pretty 
near the ſame, that he had obſerved in 1704 in 


the ſame place. 


All the obſervations juſt related, added to thoſe 


which are inſerted in the travels of the academy, 


will ſerve to determine pretty exactly the coaſt of 
South America fr aienne to the Iſthmus of 


Panama, and the ſituation of many of its iſlands. 


; * A Cd 
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PAPERS contained f in the Apel 
of the HisTory and MExMorRs of the 
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| PaRis, for the Year Mocelx. 5 

| In the HISTORY. 

I. F the ſhagreen, which comes from Turkey. 


II. Of great cold coming with a ſouth wind. 
III. Of the Seine not being entirely frozen in the 
\ hard winter of 1709. 
IV. Of a pullet with two hearts. 

V. Of ihelegs of ſea-urchins, „„ 


In the MEMOIRS. 


I. Obſervations on the quantity of rain which fall 
at the obſervatory during ibe gear 1708, 
with the alterations which happened to 
the thermometer and barometer, with re- 
gard to the beat and ſeaſons, by M. de la 

| Hire. 

1 II. O&ſervations on the quantity. F rain water, 

| and on the winds, by M. le Comte du 

Pontbriand, at his caſtle two leagues weſt. 
| from St. Malo; communicated to the aca- 

Ds  demy by M. du Torar, of the academy, and 

compared with thoſe which we have made at 
Paris at the royal obſervatory, during the 


years 1707, and 1708, by M. de la n 
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Iv. A compariſon of the. dardteidr ion] vhſerva- | 

_ tions made at Paris aud ut Zurich, in the. 

Fear 108, Y M. Maraldi.. 

V. Orb 05 the mutions af the Tongue of 

. the wood-pecker, by M. Mery. 

VI. An explanation of ſome fatts in opticks, and 

of the manner in which viſion is per- 

| formed, by M. dela Hire. 

VII. An examination of à conſiderable difficulty 
propoſed by M. Huygens, againſt the Car- 
teſian ſyſtem of the cauſe of gravity, 2 M. 
Saurin. 

VIII. Ob/ervations on the weigbt of the atmo- 
ſphere, made at the caſtle of Meudon 
with M. Huygens's double barometer, by © 

M. de la Hire. 

IX. A compariſon of the barometrical obſerva- 

tions made in different places, by M. Ma- 

„ 

- WM; Obſervations on cray- fb, by M. Geoffroy, - 

| n 

XI. of the fe and growth of the ſhells of 
land and water animals, either of the ſea 

or of rivers, by M. de Reaumur. 

XII. Conjectures and reflections on the matter of 

Are or of light, by M. Lemery the ſon, 

XIII. O&ſervations on the evaporation which hap- 
pens to fluids during a great cold : with 
remarks on ſome effetts of the froſt, by M. 

| Gauteron, of he royal ſociely of ſciences 
at Montpellier. 

XIV. The variation of the needle at Nuremberg, 

by M. Wurt- Z. baur. 

R 2 XV, 


* 


1 . A TaBLE, Gc. 


XV. A compariſon of the obſervation of the e. 
»--. clipſe of the moon, Sept. 29, 1708, made 
„ „ N uremberg, Genoa, and Marſeilles, 

_ by M. Caſſini the ſon, _ 


XVI. Reflections on the bfervations of the edlipſe 

ef the ſun, March 11, 1209, made in 

different Countries, 5 M. Caſſini the 
en. 7 3 © 
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PHILOSOPHICAL Drecovenriy 12 On- 
SERVATIONS in the 'HisToRy of the 
RO VAL ACADEMY of SCIENCES at 
Paris, for the Year 1709. 


I. Of the ſhagreen | whi < comes from Turkey. 


M. Jaugeon having been curious to know what 
the ſhagreen is, which comes from Turkey, in- 
quired of M. Feriol, ambaſſador at Conſtantinople, 
from whom he received all the information that 
he deſired. There is no animal of this name, as 
ſome have imagined. They make the ſhagreen of 
the ſkin of the buttocks of horſes and mules, which 
is well tanned, and rendered as thin as poſſible z it 
is preſſed for a certain time, after being ſtrewed 
with the fineſt muſtard-ſeed. When the ſeed 
takes well, the ſkins are beautiful; if not, there 
remain ſome ſmooth places called mirrours, 
which are a great blemiſh. The fineſt ſhagreens 


are made at Conſtantinople, and in ſome parts of 
Hria. 


II. Of great cold coming wi tha fouth-wind. 
It has been thought ſurpriſing, that the cold 


of the winter 1709, which was fo extraordinary, 
and rigorous, laſted ſeveral days at Paris, with 
the wind at ſouth, To aſſign the reaſon of it, 
M. de la Hire has ſaid, that the — 

. He 


The HisToRY and Wee of the 


Auvergne, which are to the ſouth of Paris, were 
17 all covered with ſnow ; and M. Homber 
at a very C cold north- Wing, which came 1 97001 
way, and extended very far, having preceeded, 3 
the ſouth wind was but a' reflux? of the ſame air, 
which the north had drive en, and had not been 
heated in any country. Theſe two bagged bd h 
_ be re W 2 | 


III. 07 the Seine nor . ee F in 
aha bard winter of 170% 


"hare were noche — in that winter 
Notwithſtanding the extreme violence of che 
cold, the Seine was not entirely frozen at Paris, 
and the middle of its current was always free, 
only there floated ſome great flakes of ice in it. 
And yet, in leſs ſevere winters, the Seine has been 
ſo frozen, that carts might go upon it. M. Hom- 
berg is of opinion, that in our climate at leaſt 
ſuch great rivers would not freeze of themſelves, 
except toward the edges, becauſe their current is 
always too ſtrong towards the middle; and there- 
fore if they did not break the ice at the ſhoar, | 
which they never fail to do for different reaſons, 
the middle would flow as uſual, and would not 
carry flakes of ice with it; ſuppoſing alſo that 
erf fell no ſmall rivers into the great one; 3 but 
as they do fall into it, the ice carri-d by it in the 
middle comes for the moſt part from the ſmall 
rivers, which are eaſily frozen, and where people 
break the ice; that theſe flakes being ſtopped 
either by a bridge, or bend of the river, or by 
any obſtacle whatſoever, hold and ſtick together 
by the cold, and afterwards form a fort of cruſt, 


which covers the whole ſurface of the river; = 
lu 


all at once, and entirely; ſo that their flakes 


Rovas easter of Semnbiod, 16 
jftly, that as the cold of x 709 was very ſudden 


and ſharp. from its very beginning, the: ſmall ri- 
vers which fall into the Seine above Paris, froze. 


which would have faftened on the furface of the 


Seine, could not be carried into it; at leaſt in a 


ſufficient quantity. It is pretty remarkable, that 
the very violence of the cold was r che cauſe 
that the Seine did not freeze. a 

In the ſame winter, the ice of the port of Co. 
penbagen was 27 inches thick, even in the places 
where it was not accumulated, This fact is — 
more worthy of attention, becauſe in the great 
froſt of 1683, the royal ſociety having caufed the 


thickneſs of the ice of the' Thames to be: meaſur'd, 
when they went s it in ee found 2 


be but x1 inches. * 


IV. Of a pulls with two hearts. 
M. Plantade, of the royal ſociety of Montpel. 


lier, being at Paris, met with two pulfets within 


a ſhort ſpace of time, each of which had two 
hearts. He gave thoſe of the laſt to M. Caſſini the 
ſon, who brought them to the academy. M. 


Zabert ſoaked them in warm water, in order to 
_ examine them. They were of equal ſize; and 


each of them very little leſs than the heart of a 
pullet of the ſame age. They were placed even 


with each other, at the diſtance of half an inch; 


each of them had its ventricles, its auricles, and 
all the blood-veſſels, like common hearts; and 
had nothing ſingular, except their being both 
faſtened by their lower vena cava to one of the 
lobes of the liver. M. Litre conjectures, that 


the blood of the right ventricle of the right heart 


I : „ 


blood of the right ventricle into 
leſt lobe. As for the other circulatigh, either 
_ avriz of both hearts might be united, and 
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went into the right lobe x 101 Kiez orig the 
left hea to 


but one, or the aorta of the right heart 1 


blood to the parts of the right fide, and that of 


the left heart to the left fide; or both diſtributed 
themſelves equally through the whole body, ſo 
that there was always a double artery. Beſides, 


as each of the hearts had almoſt as much force as 


one ſingle heart, this pullet had twice as much 
life as another, and if one heart failed it, it 
would have another to ſupply the place. This 
confirmation, which, according to what has been 


ſeen, is probably not very rare in this ſpecies, 


cannot be impoſſible in men, and perhaps it has 


already produced ſome phenomena, which have 
confounded the naturaliſts. 


V. Of the legs of the fea-urchins. 
Naturaliſts think that the ſpines, with which 


the ſea urchins are ſurrounded, ſerve them to 


walk upon inſtead of legs. But M. Gandolphe 


having obſerved at Marſeilles that theſe animals 


walked pretty quick at the bottom of the ſea, has 
diſcovered, that this motion is not executed by 


their ſpines, but by legs diſpoſed about their 


mouth, which is always turned againſt the bot- 
tom of the ſea; theſe legs immediately diſap- 
peared as ſoon as the urchins are taken from the 


bottom of the water, and thence came the com- 


mon error. It was known that they walked, 
and they were not ſeen to have legs, becauſe they 


had not been ſcen walking in the ſea. They are 


like thoſe of a fat inſect, called the ſea-ftar, 
which 
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ob Maths of the Rod al 
ACADEMY of SCIENCES at e for 
V 


the Year, 17000 een Hat =} volts: 


I. Obſervations on the ant; ty 0 rain which 


fell at the obſervatory during the year 1708, 

with: the alterations which ha ppened to the 
thermometer and barometer, with regard 
to the beat and feafons; by M. de la Hire, 


H E quantity of rain, which fell during the 
year 1708, was in | 


Lines." Y; iner. 
, . * XL 32 
„„ % 54: bribe 2. 
March =! ©: £55 01 Gaps! in e 7 
April 173 Octobz. 44 
May 30 den 
r * 


Total 219 lines 4, or 18 inches * 22517 

This quantity of water is not very far. fe "ay 19 
inches, to which we have fixed the mean years; 
and as M. Mariotte had formerly determined by 
like obſervations, which he had cauſed to be me 


at Dijon by one of his friends. 


The greateſt quantity of rain that fell in one 
day was but 10 lines about May 24, and O#. 20; 
and with an atmoſt north wind, which is obſer- 


vable; for this wind ſeldom brings us the eee 


rain 
The prevailing wind of this whole. year, was 


the four, and 1 it ſeldom turned towards the north, 
3 and 


3 
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and often to the alt and wo KE were great 
fogs böth at the beginning 1 0. year; 
There fell three wr - , Feb. 14, and 
about as much Nov. 14, and a little Dec. 5. 
During the whole year there were ſeveral 
how but not very violent. ZOSOUFT.Y 
y thertnometer, which is at 48 parts of its 
Pi hy in the mean ſtate of the air, and at the 
bottom of the caves of the obſervatory, where it 
always remains in the ſame ſtate, being expoſed 
in an open place, but ſheltered from the wind and 
ſun, was at the loweſt at the beginning of the 
year, Feb 13. at 27 parts 4; and it begins only 
to freeze in the country aches it is at 32 parts, 
which ſhews, that it was no very great cold at 
that time; for before that day, and aſterwards, 
it was always towards 35 or 40 parts. At the 
end of the year, on Oct. 29, it froze, the ther- 
mometer being at 29 parts, but without continu- 
ing; and the whole month of November was 
pretty mild in proportion to the ſeaſon. The 
thermometer fell alſo to 25 parts Dec. 12; and 
on this day was the hardeſt froſt of the whole 
year, which was not very conſiderable, for the 
thermometer ſometimes falls ro 13 parts. 
© The greateſt heats of this year were Aug. 15 
and 16, as uſual z the ſpirit of the thermometer 
riſing to 66 parts + towards ſun-rifing, and to 76 
parts about 3 in the afternoon. - Thus the heat 
and cold of this year were nearly at the ſame de- 
gree with regard to the mean ſtate. 
My barometer was at the loweſt at 26. inches 
9 lines 2 Fan. 10, with a moderate ſouth eaſt 
wind, as it was on the days before and after; and 
it was at the higheſt Nov. 17, at 28 inches 1 
line £ with a low north north-eaſt wind, and on 


the days before and after towards che ſouth ; 
S 2 ſo 


* 
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fo that the difference between the loweſt. and the 


higheſt was 1 inch 4 lines 4 1 IJ. have alſo 
another barometer, in which the quickſilver keeps 


2 at three lines higher than i in that, which ] make 
u 


of to mark my common e eyery 


day, though theſe 2 barometers make lig the 


vacuum by agitating the quickſilver, Which ews 
there is no air in them, or very little in propor- 
tion to what is commonly thought. Thus this 
difference of heighth muſt come yt from the 
different weight of the quickſilvers. 

I obſerved the declination of the magnetical 


needle Dec. 27, and found it to be 10? 15/ to the 


welt. This needle is 8 inches longs 1 and is that 
which I always ule. 


II. 0b 


— 
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II. Ober ban! 1 the 22 ane 9 eri wa! # 
and vn rb wing , by M. 1e Conte d | 
PORE "at bis 22 2 Leagues weſt }} 7 
7 1 alo; Commented, ta the academy 

'orar of, the. academy,. and cqm- 
bd, Wo? 2 thoſe which we have made at Pa- 
ris, at then royal abferuatory, during whe 

Dear 1707) andie708y: oy 14.0 de la ile b. 


Quantity of; rain-water,. UN ci 


hs 1707.) en 1708. 
At Pontbriand, olds Pas. At Pontbriand. A Parin 
Lines. Lin. Lw. Tie. 
Jan. ] 33 — Mew: 
Feb. —20F 10 1 8 ——_ > 
March——22 ——11 22 ————16 
April — 71— 4 | 36% —17 
May —— 64——11+| 264- —3Oz - 
June ——314— 17] 24 ———23 
July ——40 — 238 | 10 ————32 
Avg. — 38 3444 61.———15 
Sept. ——204!— 94 43 ————12 
OA. 1 3 
Nov. ——10t 6 11 — — 67 
Dec. — / - 7272 a 94 
| Inch. 7 e Lin. 
Total at Pentibrand 24 1 97 Total at Pantbriand 24 6 
Paris I7 115 | Paris 183 


Some like obſervations, which M. Je Comte du 
Pontbriand had communicated to us before, 
ſhewed that it rained a little more towards St. Malo 
than at Paris, which is confirmed by the 2 years 
which we have juſt empires. 


fe 9. 7 | ll | 


* + . MN . ASS 5 7 6 | 
33 J bs > 132 7 4 4 n+ K* 3 EM 


wy " nah in 170%. & TW e 

0 n 70. the winds were generally more wehe 

8. at Parir than at Fontöriond, Bog a quartet" of p 

the compaſs. AE #} So | a Hu 4 
In Feb. almoſt the . nun es 290 d 

In March che quite N to \ the preceding 


Þ a5 


months. 


In April mach the ſame'as in Faw, N A 
In May the winds wer” different in theſe tio 
places. 


In June pretty much Aer but Gbbetitnes 
more to the S. at Paris than at Pontbriand, 1 00 a 
quatyer: of the compaſs. 11095 

In July the wind almoſt the fund; with any 
great heats, the 21ſt at Paris, as at Pontbriand; the 
wind being S. E. S. and S. W. #0, l 

In Aug. pretty often more to the S. at Pari 
than at Pontbriand. I 
In Sept. the winds a ire different 1 in theſe wo 
places. 

In OZ. ſometimes the fame, and ſometimes 
oppoſite. 4 

In Nov. often the ſame, but at Paris ſome- 
times more to the S. than at Pontbriand. © 

In Dec. often the ſame, ſometimes oppoſite, 
but often at Parts more to the S. than at Poi. 
briand. 

At Pontbriand the greateſt rain on he Lins 
day was 10 lines Fly 3, with a N. E. wind: 
that day the wind at Paris was S. W. with thun- 
der, but without rain. In all the reſt of the 
year, the greateſt rains on the ſame day roſe but 
to 6 lines : at Pontbriand. But at Paris the rain 
was 16 lines July 15, with à ſtrong wind to- 
wards the 8; but at Pontbriand there fell but 
5 lines and half, with the ſame wind that day 


At 
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At Paris the greatęſt rain was 21 lines 1 Aug. 
12, with a low: wind towards the W. and at 
Panthriand 4 eren N. wind. In Oct. at 
Paris, the 4th and Stk: together gave a lines, 
with a wind — — the W. and at eee 
6 lines 3, 5 N. W. wind; 7 Fes S 4777 of 


ent 


n 0 e 26 in el. eee 

In Jan. the = more to the S. at Paris than at 
Pontbrjand, and ſometimes the: ſame. 

In Feb. often the ſame, . 60 N 

In March generally the ne ic n 

In April the ſame, but on ſome days. a little 
different. 
In May at Pontbri end, WE, ni ght between the 
6th- and th a ſharp froſt, 6 5 blaſted all the 
trees; but at Paris fine weather: tho: winds dif- 
fereht. . © 901 

In June the ds different, and at Paris Us 
ſually more to the S. | 

In July very few obſervations at r Pan ue 
ſo that nothing is diſcpvered of the difference. 

In WN more to the 8. at Paris has: at vents 
briand. | 1 % 0% 
In Sept. as in — ie na 2 off 
In OZ. the winds different in theſe two plac, 

In Nev. a little different. | 

In Dec. the ſame. | 25 

We cannot make à very. juſt ebe of 
all theſe winds; for M. du Pontbriand 15 the 
rhumb only on thoſe days hen it rained... | 

At Ponibriand' the greateſt rain on one day 
was but 9 lines; the 20 and 27 of Oclober, 
the wind being S. E. and S. W. and 8 lines A- 
pril 2a, „ E. wind. O#. 20, at Paris, it 
rained-y 10 AD with a ſtrong N. wind. On — 
2th, 


S 5 &> 4 
+} + % . 
v- *,4 * 
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25thy at Paris no rain; wind N. Aprit'22, al 
Paris no rain, foggy. 5 
At Paris the gfeateſt rain on one day as "1 
Ae! J, May 24, ho 4 N. N. W. wind, and 
at Pontbriand 4 lines I, with a N. W. Wind. At 
Paris 9 lines, Fuly 2, wind S. W. at Pont. 
briand no rain. At Paris again, 10 lines OF, 
20, as Was marked above. 


1 50 


un I. Obervati Py 2 dhe water TT ch Fs a 
Lyons, during Fi en 1 2700 . 
R His e ns 1 5117 = 


| F. Fulchiron has 4 PRs, the quantity 
of | rain water, and melted ſnow, which fell at 
Lyons at the obſervatory of the ſeſuits, and in 
the ſame manner that I obſerve here; of which 
this is the reſult of each month which he has com- 
municated 6 i 


got 1 „ Fa 


Jan. a .o& 5 Jay... 1 64 
Feb. „ 3ͤ » „ alta 
March 2 gg ved. ..- 7 
April % 3 % i. oh iS. 
May 2 N .. 0 18 
June 4 109 Dc. 4.4. $7 


Sum of the whole year 35 inches, 9 lines. 


We ſee by this, that the quantity of rain water 
at Lyons was double what it was at Paris; and it 
is not probable, that this comes from the two 
great rivers which flow by it, and at moſt could 
only form a great many fogs 3 but rather from 
the great mountains, which are but little diſtant 


* April 13, 1709. 


from 
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from it | wipe there always falls. ance 6 more 
water and ſnow chan in the plains. 


p FO ; 
a 5 * * _——— 
REY "£* 4 £4 £4 18 8 


Iv. Ai Comperifon of the ometracal' obſer- 
vations midevat Paris and ar Aurick, dur 
ing the firſt: fi months F, 145 17. 18 
by M. Maraldli. 


M. Scheuchzer has ſent to whe acadetny' a 2 me- 
moir, wherein are ſeveral obſervations, which he 
has made at Zurich during the-firſt ſix months of 
the year 1708, on the barometer, thermometer, 


winds, conſtitution of, the air, quantity of rain I 
which has fallen, and on the augmentation and 


diminution of the Limat, a river · which paſſes by 
Zurich. They were made every day of the 1 


and often twice on the ſame day. To all theſe ob- 
ſervations he adds / others at the end of each month. 


upon the diſcaſes, which prevailed? during: that 


month. 


For the . obryations he made. 
_ uſe of two tubes, one upright; the other inclined, 
in which the motion of the quiekſilver 13 twice as 


ſenſible as in the upright one. Theſe heights: are 
divided into inches and lines of the Paris foot. 


Theſe two batometers often agree together but. 
ſometimes there isa difference of 4 lines. In the. 


compariſon which we have made of theſe obſer- 


vations with our own, we have made uſe of the 


upright barometer; To meaſure: the rain, he 
ſays, he made: uſe: ef-the method of the academy 


and of the Haris meaſure. He alſo uſed the fame. 
meaſute, to know the e and diminu- 


tion of the Liuat. 


Jan. 1, — was at the obſervatory. 


at 21 inches, . 5: lines, the wind being S. At Zu- 


rick, with the * Wis the barometer, was at 
Vo. HI. Ne. — 5 26, 
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26 inches, 3 lines; ſo that the difference between 
the obſervatory. and Zurict was 1 inch, 2 lines, 
by which the quickſilver was higheſt at the ob- 
ſervatory. The moſt common and mean diffe- 
rence is 1 inch, 4 lines. After Jan. 1, the ba- 
rometer roſe in both places till the 3d, and then 
fell till the 10th, when it was at Paris at 26 in- 
ches, 10 lines 4, at Zurick, at 25 inches, 11 
lines, which are almoſt the loweſt to which it falls 
at either place; thus it had fallen abcut 6 lines: 
in this interval the wind was at Paris S. or S. W. 
at Zurick it was at the ſame time almoſt quite op- 
polite; that is, N. or N. W. The barometer: 
roſe the reſt of the month. At Paris the 19th. 
and 20th, there were very violent S. W. winds. 
M. Scheuchzer obſerves alſo, that on the 19th 
there was a ſtrong S. W. wind; and adds, that 
on the 25th at 10 p. m. there was a very vio- 
lent wind, which threw down a great many 
chimneys. His thermometer was Fan. 29, at 
10 degrees, which is the loweſt to which it fell. 
During the month of Jan. it rained at Zurick 
18 lines ; at Paris it rained above 34 lines. 
The diminution of the Limat, was 9 inches, the 
augmentation two, . 5 
At the beginning of Feb. the barometer being 
very low at both places, it roſe from the 6th to 
the gth, in 3 days, a little more than 10 lines at 
Paris, and 8 lines at Zurick; it then fell till the 
1 6th, and afterwards roſe till the 22d, being as it 
had been Feb. , at Paris at 28 inches, 1 line, at 
Zurick at 26 inches,. 8 lines, which are almoſt 
= greateſt heights.to which it uſually riſes. Dur- 
ing the month of Feb. there generally prevailed. 
the farne N. and N. W. wind at Paris and at 
Zurick, and in both theſe. cities there fell the 
ſame quantity of rain, that is, 19 lines. The di- 
4 3 minution 
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minution of the water of the Limat in height was 
inches 4; and the augmentation 1 inch +. 

There happened ſeveral variations in the height 
of the barometer in the month of March, and 
' theſe variations happened on the ſame days, and 
were almoſt the fame at Paris and at Zurick. It 
continued elevated the two firſt days, and ſunk 
the third: it_roſe the three following days, and 
ſunk again till the eleventh. After having riſen 
till the fixteenth, it ſunk a third time till the 
twenty - ſecond. The wind was N. at Paris, and 
N. W. at Zurick. It rained at both places 17 
lines. The augmentation of the Limat was 5 in- 
ches, equal to the diminution. 

April 10, at Paris, the barometer was at 27 
inches 2 lines 2, with a weſt- wind; at Zurick, 
it was 25 inches 11 lines, with a north-wind. The 
baroineter roſe a little the following day in both 
cities, and it ſunk again the 1 2th at Zurick and at 
Paris, where it continued to fall again the 13th 
with a violent ſouth-wind. 1 rained in April 26 
lines at Paris; and 52 lines 4 at Zuri ck. The Li- 
mat increaſed 24 inches, and fell but + an inch. 

The days that the barometer continued higheſt 
in May at both places were, the 7, 8, 9, and 28th, 
and the days that it fell moſt were the 16th and 
17th, The ſame at both places. It rained in 
May, at Paris, 27 lines 3; at Zurick, 21 lines 2. 
The diminution of the Lima: was 4 inches, and 
the augmentation 18, 

During the month of June, the barometer ge- 
nerally continued at a great height, except the 
4, 27, and goth, when it was at Paris at 27 
inches 5 lines, at Zurick 26 inches 1 line. The 
days that it continued at the higheſt were the 
14th and 15th, being at Paris at 28 inches, and 
at Zurick at 26 inches 5 lines. It rained at Paris 
-Þ 2 25 
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25 lines 4, at Zurick 66 lines 4. The augmen- 
tation of the Limat 24 inches, the diminution 2" 
The greateſt height to which the barometer 
roſe in the 6 firſt months of this year was at 
Paris, on the gth and 22d of Fz6. to 28 inches 
41 line; and the leaſt height to which it fell, was 
Feb. 1, when it was at 26 inches 10 lines. So 
that the variation from the greateſt to the leaſt 
heighth was 1 inch 3 lines at Paris. At Zurick 
the gteateſt height was 26 inches 8 lines, Feb. g, 
and 22. The leaſt was 25 inches 11 lines, Feb. 1. 
The difference is 9 lines, being leſs by 6, lines 
than what happened at Paris. 


A compariſon of the barometrical obſervations made 
at Paris, and at Zurick, the 6 laſt months be 
the year 1708. 
In Faly the barometer generally continued at a 

great height at both places; it was at a mean height 
only on the 6th and 7th, being at Paris at. 27 
inches 7 lines; at Zurick at 26 inches 2 lines 4 
and 3 lines; ſo that the difference was 1 inch 4 
lines, as we- have already concluded by other com- 
pariſons. The wind, which prevailed at the fame 
time in theſe two cities, has generally been dif- 
ferent, and often oppoſite. It was the ſame only 
for 4 days, the 11th, the 18th, and the 22d, being 
in both places north-eaſt, and the 16th ſouth 
weſt. The thermometer was the higheſt at Zu- 
rick the 28th, at Paris the 29th. In Fuly it 
rained at Paris 28 lines, at Zurick 48. The wa- 

ters of the Limat augmented 10 inches, and di- 

miniſhed 16; thus M. Scheuchæer ſays, that the 

augmentation of the rivers does not anſwer to the 
antity of rain, ſince the Limat diminiſhed more 

than it increaſed, tho' there fell a yu e 


of rain during the month 15 July. 7 
2 n = 
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In Aug. the variation which happened -to the 
height of the barometer was 4 lines at Paris, and 
3 at Zurick. The winds were molt part of the 
time very different in theſe 2 cities. The 
that the thermometer roſe the higheſt, was the 
15th at Paris, the ſame as at Zurick, - It ramed 
at Paris 22 lines 3, at Zurick 95 lines J. The 
waters of the Limat increaſed 3 inches i in height, 
and diminiſhed 22 inches. 

In Sept. the day that the ben Was the 
higheſt, was the firſt, both at Paris, and at Zu- 
rick; and the day that it fell the loweſt, was the 
26th at beth places. The 10th, a ſouth-eat 
wind prevailed 1 in both places the 20th, a fouth- 
weſt wind; the 21ſt, a ſouth wind: on che other 
days the winds were different. It rained at Paris 
12 lines, at Zurick 34. The Limat dimmiſhed 
12 inches without havivg increaſed. _ 

In 08. the barometer continued: higheft the 
th and 7th, the 18th and the 19th, both at Paris, 
and at Zurick, During almoſt the whole month 
there were north, north-eaſt, or north-weſt winds. 
It rained at Paris 14 lines 3, at Zurick 27 
lines 4. The perpendicular height of the waters 
of the. Limat diminiſhed 10 Ante without having 
increaſed, 
In Nov. the dive that the bawde was the 
higheſt, were the iſt, and the 19th, the ſame at 
Paris and at Zuric; and the day that it fell the 
loweſt at both places was the 23d. The ſame 
wind prevailed the 24th and 26th. The coldeſt 
day was the 25th at both places. It rained at 
Paris g lines 2, at Zurick 7; The diminution of 
the Limat was 6 inches without having increaſed. 

In Dec. the 14th was the day that the barome- 

ter was the loweſt in both places. The days that 


thethermometer was the loweſt, were at Paris 
. the * 
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the 11th and 14th, at Zurick the 12th and the 
29th. There was no day when the wind was the 
Tame in both places. It rained at Paris 9 lines 3, 
at Zarick it rained 21 lines #. The diminution 
of the Limat was 4 inches without augmentation, 

The total ſum of the rain which fell at Paris, 
according to our obſervations, was 20 inches ont 
line; that which fell at Zurich is 30 inches; fo 
that there fell almoſt ; of rain more at Zurich, 
than at Paris. M. Scheuchzer thinks it rains 
more in Swiſſerland, than in France, becauſe of 
the great quantity of mountains, where the clouds 
being driven by the winds, commonly pour down 
in rain and ſnow. The great quantity of rivers 
which proceed from theſe mountains, give room 
alſo to imagine that the rain falls there in greater 
abundance. He thinks alſo, that there falls more 
rain in the countries near the ſea, than in thoſe 
which are inland. He ſays, that at Upminſter, 
in England, according to Dr. Derham's obſerva- 
tions, it rains 19 inches of water, when at 7 e 
in Lancaſbire, there fall 39 inches. 

In the 6 firſt months of the year 1708, the 
augmentation of the waters of the Limat was 71 
inches :; the 6 laſt it was 13; and the total aug- 
mentation 84 inches 1. The diminution during 
the 6 firſt months was 35 inches, and 67 in the 
6 laſt. The total diminution 102 inches, W 
by 16 inches than the augmentation. | 

M. Scheuchzer ſays, that the augmentation of 
the waters in the rivers of Swiſſerland comes 
chiefly from the melting of the ſnows upon the 
mountains, which appears by ſeveral torrents of that 
country, and in particular, by thoſe which he 
calls Taminna, the waters of which increaſe every 
evening, in ſummer, often to a foot in height, 


tho? it has not rained all the day. From the di- 
= minution 
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minution of the: waters of the Limat being greater 
than the augrhentation, M. Scheuchzer infers, that 
his country. is colder than that which is farther 
from the Alps, where it is inter the greateſt part 
of the. year, there being in Swiſſerland- but two 
months of n which ought rathen to be 


called ee „ 


v. 0³ g- vati ons on the motions of the tongue . 
FEE of? the wood-prcker, 12 M. Mery 33 


In order to give a more juſt 3 of the 
motions of the tongue of the wood-pecker, than 
that which appears in the works of M. Borelli and 
M. Perrault, I ſhall deſcribe more exactly than 
| they have done all the PR on which its motions 

depend. 

Notwithſtanding the W of this bird ſeems 
to be very long, yet its proper length is certainly. 
but 3 or 4 lines; for that of the body and branches 
of the os byoides, which theſe: —_ have aſcrib- . 
ed to it do not n to it in anatomical ſtrict. | 
nels; '2yj v4 | 
| The tongue 5 the 3 pecker is made of a 
very ſhort little bone, covered with a horn 0 
ſcaly ſubſtance: its figure is pyramidal; it is 
articulated by its baſe, . with the anterior extre- - 
mity- of the s hyoides. . y 61/0 | 

The os hyoides'is about 2 inches Jong, am L a 
line thick ; it is articulated by its poſterior extre- 
mity, with 2 bony branches more ſlender than its 
body. Each branch is compoſed of 2. bony threads 
of unequal length, joined together, and cloſed at. 
the end. The foremoſt thread is but f inch £ 
long; the - hinder, (which was unknown to M. 
Borelli, is 5, or thereabouts, being united. to. a 


« March 13. „ 012 $0 1 ” F 
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— rin gw 985 to che 05 He =D — ; 
in form of an arch 3 the middle of which occu- 


pies the ſides of the neck, the anterior extremities 
paſs under the beak, and are terminated in the 
body of the gs. Hoides; their poſterior extremities 


paſs over the head; and enter the noſe on the right 


ſide; but it is obſervable, that they are nat, arti- 


culated to it; which contributes very much to the 


egreſs of · the tongue, as ſhall. ſhew hereafter. .. 


The os. Hoides and. the anterior thread of im 
branches, are. incloſed in a ſheath, formed, of the 
membrane which lines the inſide of the lower beak. 


The extremity of this ſheath is united to the open · 


ing of the ſcaly horn of the tongue. This ſheath 
is prolonged, when the tongue comes out of the 


beak, and contracts when it returns. 


The. ſcaly. horn, which covers the little gk of | | 
the tongue, is con vex above, plane underneath, | 


and hollow on the inſide: it is armed on: each, ſide 


with 6 very fine, tranſparent, and inflexible points: 
their extremity is a little turned towards the throat. 
It is probable that this horn, armed with; theſe 
little points, is the inſtrument with which the 
wood · pecker catches its prey; which he does 
with ſo much the more eaſe, as this inſtrument 
is always lubricated. with a glutinous matter, 
which is poured into the extremity of the lower. 


beak by 2 excretory ducts, which go from 2 py- 


ramidal glands ſituated at the inner ſides of This, 


art. . 
1 To make uſe of this inflrumieot, nature has g 1 
ven the wood - pecker ſeveral muſcles, of which 
ſome belong to the branches of the | os hyaides: 
theſe draw the nag out of the beak 3 5 others 


belong 
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202 
belong © the meat which! ine loſes hs: body of 
the os hyoides, wit t ny — threads of its 
branches; Ara raw, the tongue into the beak. 
Lefty, the t Sue bas 1 its 0 Progr. Ar ae mbich. 
25 i g ) | 
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ike derive [ eirgrigin from the — yn 
ral, anterior part of the. lower beak, and in te- 
treating they involve the poſterior threads of the 
branches of the os hyaides, and paſſing. above the 
head, they are at laſt een at their extremities, 
whence proceed 2 elaſtic ligaments, which uniting 
together form a third, which faſtens them to the 
membrane of the — Theſe ligaments are very 
ſhort ; but are eaſily prolonged by being drawn. 
Now as the reſiſtance of theſe ligaments may eaſily 
be ſurmounted by. the contraction of theſe muſcles, 
it is eaſy to, conceive, that when they contract, 
they draw the poſterior extremities of the branches 
of the os hyordes out of the noſe, and carrying 
them away on the fide of their origin, they drive 
the body of the os hygides,. the anterior threads of 
its branches, and the tongue out of the beak ; 
which they could not have done, notwithſtanding 
the great flexibility of the os hyoides, if its branches 
had been ſtrictly faſtened, or articulated with the 
bones of the noſe; for tho”. the arches, which 
they deſcribe, may be extended, they could not 
have been ſufficiently prolanged to drive the 
118 6 4 inches out of the beak, ; which they do 
with ſo much more eaſe, as they have their mo- 
tion free in theſe muſcles, where they are incloſed 
as in a canal, and alſo are not articulated with 
the bones of the noſe. 
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ſheath to which they are united; now as its ex- 
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To draw the t tongue into the beak, "nature ts 
given to the ſheath which 'incloſes the os Hb 

and the anterior threads of its branches, .tyo | 
muſcles to pull it back; and becauſe” their pro- | 
longation and contraction muſt be equal to thöſe | 
of their antagoniſts ; fince the tongue makes the | 
ſame Way in retreating into the beak, as it does 
in going out of. it, nature has taken care to Place 
theſe muſc les in the little fpace which is between 


the under part of the /arynx and the end of the 


beaky: to cauſe each of them to make two circum- | 
volutidns a contrary way, about the upper part 
of the #rachea, whence theſe two. muſcles draw 
their origin; after which they croſs one another 


behind the larynx, and at laſt line the infide of the 


tremity is joined to the opening of the ſcaly horn 
of the tongue, it Happens that when theſe two 
muſcles contract, they pull and draw this 
ſheath. backward, and thus drawing the tongue 
into the beak, they drive back the poſterior ex- 
tremities of the branches of the os Hoides into the 
note. The 3 elaſtic ligaments, which I have 
mentioned, ſerve alſo to draw them back ; for | 
after having been prolonged by the muſcles, which 
draw the tongue out of the beak, they contract as 
ſoon as theſe muſcles are relaxed, and draw into 
the noſe the branches of the os Heider, to which 
they are faſtene t. | 
There is above the skull a groove, which! WY | 
the skin forms a canal, which incloſes the Binder 
part of the branches of the or byoilles, with their 
muſcles, in:which theſe parts have their motion x 
free. 'T bis-canal hinders: the branches of the os”, | 
broides from: receding either way when they W. 
drawn forwards, and makes them” eafily reſume 
their place, hen they are drawn a = 4 
3 


a 


0 8 2 5 1 5 * 2 
3 ea ve, þ IQO% CILIA 1 * og 


Rorki Acapeny 9f SCIENCES,” 187 


"If » we do but reflect on the length of the tongue, 8 


the os Hoides, and jts hranches joined together, and 


on the origin and determinate inſertion: of the” 


muſcles, which make the tongue of the Od 


pecker go in and out of the beak, it be Kaſy 
to 0 that M. Borelli was miſtaken : for if wer 


conlider, that the tongue of this bird, he of by" 


oides,, and the branches joined together, are 8 ., 
ches in length, and that of tHis length ' thete comes 
4 inches our of the beak when it is draws, we ſhall” 


eaſily « conceive, that the tongue making the fame” 


way in retreating, as it did in going out, "the 
muſcles, which pull it backwards and forwards, | 


muſt each of them have prolongations and con- 
tractions of 4 inches, and that conſequently” they 


muſt be above 4 inches long. not . able to 


contract their entire length. Thus, of che firſt 
muſcles, which M. Borelli allows. the tongue for 


is motions, two taking their origin from the ex- 


tremity of their lower beak, and the (WW from 
the fore part of the skull, and all the four being 


inſerted into the migdle of! this length of 8 inches, 


it is viſible, that theſe muſcles could never have 
ſuch an effect, ſince at moſt they anden each 
of them no more than 4 inches. N 


M. Borelli would not have fallen into ey —_ >: 
nion, if he had obſerved that the two muſeſes, 
which riſe from the beak, run through tlie whole. 


extent of the body and branches of che bs bysides. 


His miſtake therefore comes from having divided 


each of theſe muſcles i into two; and from having 


known that the anterior threads of the branches o 
the. os Hoiles, at the end of which he places tlie in- 
ſertion off the four firſt muſcles of the tongue, 
which he. has deſcribed, | „As for thoſe, which turn 


about the krachen, he knew the true uſe of them. 
'U 2 1 
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As. for M. N errault, he wab much more ni. 
aka than N. "Birell, For firſt he makes no 
mentfon'ofithe" 1 which incompas the tra- 
chla, and yet it is b y their action alone, that it 
- Secondly, he makes 


and ſends toro of them to the poſterior extremi- 
ties of ths branches of the 6s byoides, and the-orher. 
two to their anterior extremitics, to draw the 
tongue in and out, and thereby. be falls into the 
fame-, inconvenience with M. Boralli; but this 
miſtake i is the . as there goes. no muſcle. 
from the larynx, to be e faſtened. to the branches 
of the os Solides. 5 

In ſhort, the whole inquiry which theſe? gen- 
tlemen, have made to explain the motions. of the 
tongue'of the wood-pecker, is terminated, in the 
wrath which make it come in and out of the 
beak. It does not appear, that their anatomiſts 
gave themſelves the trouble to penetrate farther 
into ats. ſtiucture: thence it comes that theſe gen- 


tlemen have told us nothing of the 4 muſcles pro- 


per to the tongue of this bird, by which it is 
moved up and down, and to each ſide, whether 
it is placed within or without the beak, _- 

All theſe muſcles derive their origin from the 
anterior part of the branches of the os Hyoides, two 
from one, and two from the other, and are ter- 
minated each of them in a long ſlender tendon; 


theſe four tendons embrace the body of, the at 


byoides, and are inſerted i into the baſe of abe little 
bone of the tongue. When all Er muſcles act 
together, they hold the tongue ſtrait; 5 when the 
muſcles of the upper part contract at the ſame 
time, they draw the tongue upwards; when:thoſe 
of the under part are in action, they. draw it 


downwards. But when two muſcles placed te 
the 
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the tame en 40getliors: ae Bs 
ſicſe r * Nu 
Now, 26 1 all theniuſcles which ſerve for the 
differen; motions 'of are _fopy 
L it to. itz 1 55 = 
San 1 ll 10 In and. © it. 4 den e 
perly belong to dt, but to the» ſhea and 
branches of the 08. Hoides, here dheſe muſcles 
are inſerted as T have meunz whenes 1 it follows, 
that'the nigrions,; which 
in and: ut Of the beak, belong to thelp. 
parts, and not to; the to ur, . in > hee tro, 
motions it: may remain um moveable. b 
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1 "The tongue of the wo. -pecker. ” 
B. The proper bone of its rapgue. W 


C. The ſealy born armed, with Is 115 400 


this bone is received. tons. 248:.25v 
D. P. P. . The four proper waer the. 
tongue. 25 


nee 


F. F. Its ewerbranches.” a £ 

G. G. The anterior thread of cheſs b hes. 

H. H. Tbeir po ſterior thre ds.. N N 

1. I. The tw . ka emi the nin, 
matter to lubricate the to 

K. K. The aj 5 ee of th the [excretory veſſels of 
theſe glands, | 

L. The membranous ſheath, which. ae 
the os hyaides, the anterior threg Is of its branches, | 
the four mulcles of the. torigue, and the. anterior 


E. The body of the c ee, 91 vt 2 


part of the two muſcles, which gray x bac K into 


the beak. 939913 
MN. M. The two o muſcles, which pultth rongute 
out of the beak. H e 


N. N. 
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84 N. "Thy tao i which pull it ints the 


8 11. | 
ak. ; Ms 


vel t AT aber e Blut 2 Ec 


VE | hf of boplipation 1. = 5 WAS. oft Wt 
and of 'the manner in whic Pen 15 ters, 
formed, by M. de la Hire 1. rede e 

| 1 94 2 IT 
W. know that th ce pop of 1 3 walt au. 
mals c tracts with a ros, light, and opens con- 

ſiderably in the dark. It 1s, ealy, to tee in a 


forated in the middle, where it is called the aper: 


SO n+ +4 


ture of the 1 Is a A Argent which can 


diminiſhes the pupi | Hood! h 
"To oor gee AE a6 172 55 5. 
made in the pupil b the action mo muſcle, 
we” muſt confider that the body 0 this muſcle 
is toward its circyrference, where it is. faſtened 
within the eye, and that all its fibres ſeem to tend 
from the, circumference toward the centre, which 
they do riot reach; for they are terminated; s at the 
little circle, which forms the Pupzl. But this 
muſcle having a pretty conſiderable. thick kneſs 40-;, 
wards its head, if its fibres ee from, each other 
according to the thickneſs of the muſcle, Whergs 
there ought to he a great quantity 0 a their 
extremity 8 n he eh, „m chr. 
nearer to the head, Ang Cone 10 atg the 1 
pupil; but when the © cron of 99 10 muſc! e nk by 
the ſpring of the ſame fibres may replace them in 
their firſt. ſtate, and cloſe. the pi! * Helene 5 


Din w n 
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be ſomeelaſticx fibres in this — 4 


F w# FF & 


Follow it. 

But of 100 . FRF oy 3 
will always prevail, when there is no particular de. 
termination for either: whenge it follows, that if 
that which: -dilates the 11 is the ſtrongeſt, as it 

appears to Be, we ſhall judge that the natural ſtats! 
of the pupil is to be dilate. 

The Sion of openi ing and ſhutting | the ana 18 
not of that kind which we call voluntary, but of 
that which is neceſſary performed by a. foreign 
cauſe, as it happens to We Bats of. the bodies ; 
of animals. 1 

It ſeems probable, that a very great light; 
making too ſtrong an impreſſions upon the bottom 
of the eye, hurting, and In a manner, burning it, 
as when we look at the fire, or at; a white body 
expoſed to the ſun, « obliges | us igimediatel) pays ol 
the pupil as much as Poſſible, to receive fewer | 
of theſe too luminous. rays, and, to ,remove: the 
danger which threatens" the eye. On. the con- 
trary, when we look: attentively at 115 object in 
the dark, we do all we can to ſee Hi ingt! 7. wal 
perfectly to diſceru all” the Firs. It, Which we... 

cannot do without the help pretty. vivid light; 
wherefore we dilate the FP b l, that there may 
enter into the cye a greater. quantity of theſe 
feeble rays, which alcogether will make a ſtronger 
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_ The HiroDone uh MEMoOtKs: oe 


reuniting | themſelves n he p 


1 


But tho' we are enpeſtd töa f 


rg 
Vs do not always cloſe the pupil, when 2 


attentive to los upon 47 ; the nflag 
which is to be ſtrongly paint of che tc 4 
the eye, which is obſervable 1 woe animal, 
which can cloſe and dilate the pupil in an e 


a' ſtrang light and quiet, their oe is altnoſt 
— ſhut; and if any —＋ ject, 7 0 | 
rouſes their attention, preſents itſelf, e 
open it at once a3 much as they can. TN 

Nature ſeems to have gen a pack f 


nmel 10 l 1777 Of this fore of atimals, ir it 


Mould' not dloſe circularly, but ſidewiſe, that it 
may open readily and cot iderably in the dark, 
where they moſt often ſeek their nouriſhment. 

What attention ſoever we give to fee the ſmall 


parts of an object, the pupil will al ways be leſs 


open in a Kong-light, than in the dar k, eſpecially 
if this attention laſts any time; for a ſtrong 
light naturally obliges it to ſhut, to hinder 
the principal organ of viſion from being hurt. 
Thus, in the dark, or in a faint light, we cannot 
queſtion but that the pupil puts irfelf | in its natu- 
ral ſtate of dilatation, and that it does not open 
ſo much as the: equilibrium of the ee 
which compoſe the iris, permits, as it . 
to all the parts of the bodies of anirhals, 
are moved by antagoniſt muſcles. 
The following obſer vation is pretty baden 
and thoſe Who have made it have always obſerved 
the ſame thing. If you plunge the head of 2 
living eat into water; the pupil immeckfately quite 
opens irfelf, . tho? the animal is wage?” "ey. 
E ng * 
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bright objects; and then you'may fee diſtinctiy 
the eaſt parts that are at the bottom the eye. 
I undercuke therefore to enim on the 

— of Ooptichts: N 099 0% fs 307 0 

rt. Why lumigous objecte 80 ner hy their 
preſence oblige! the Bye of this cat to ſhit. bie 

2d. —_ we lee che bottom vficthe e dit 
ſtinctiy . rt eic g ib ar No 
er 0 * be dehfisem or very briphic object 

of which the/rays'OB, zoome las parallel to: each 
_ otheras far às the corvew h B, the. O being 
at a moderate diſtanee: from the eye. It is known 
that the eye being expoſed tothe air the greateſt 
refraction of the rays O B is made ar firſt upon 
the cornen, and: that afterwards, after two other 
refractions, much leſs than the firſt, upon che 
ſurfaces of the eryſtaflihe, theſe rays meet in D, 
upon the bottom of che eyes which we call A 
good conformation. /: © WW 75) 

But if the eye BBD is plunged oY the unter 
A A, ſo that the furface A N is perpendioulat 
to the rays O B, vhich come from the object O 
to the eye, then thefe rays O B mecting the ſur« 
face of the water A A perpendicularly, will Tos: 
fer no refraction therein, and will enter the eye 
a-croſs its humours, which are but little different 
from the water, ſuffering a little refraction there- 
in; whence it follows, that they will have a di- 
rection to affetnble towards E, very far beyond 
the eye, and conſequently that they will meet the 
bottom of the eye in points FF, diſtant from each 
other, inſtead of meeting in the ſame Point P. 

But the rays of che Jaminous. point O, which 
are entered into the eye, occupying at that time 
a very conſiderable ſpace FF on the bottom of the: 
eye, will make but 1 impreſſion on it, 

Plate III. Fig 5 
Vor. III. No. 20. RX whereas 
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whereas they would have touched it very briskly, 
if they had met in D; wherefore this luminous 
object in this caſe th not oblige the pupil to 
contract. Beſides this animal being in a violent 
ſtate, gives attention to all that ſurrounds it, 

which muſt alſo oblige it to keep its pupil very 
open, as I have obſerved already. 

For this reaſon nature has given fiſhes, which 
live in the water, a very convex, and almoſt 
ſpherical cryſtalline, that the rays of objects, 
which are in the water, and ſuffer but little re- 
fraction in paſſing thro* the cornca, may turn 
ſufficiently upon the ſurfaces of the cryſtalline, to 
be collected on the bottom of the eye. And if we 
find, that ſome divers perceive objects in the wa- 
ter at a greater diſtance than they would in the 
air, it can be nothing but a particular caſe of the 


| conformation of the eye of theſe divers, who hav- 


ing the ſight very ſhort, becauſe of the very con- 
vex figure of their cryſtalline, can ſee very di- 
ſtinctly in the water, like fiſhes, diſtant objects 
of which the rays in the air would meet between 


the cryſtalline and the bottom of the eye, and 


meeting the bottom of the eye in a conſiderable 
ſpace would be there confounded, and conſequent- 
jy would make a confuſed viſion. 

We muſt now explain why, when the eye of 


the cat is immerged in water, we perceive di- 


ſtinctly all the parts of the bottom of the 8 9 | 


if it was not filled with humours. 


It is certain, that the larger the windows of any 
room are; the brighter the objects will be there- 


1 in, and the more diſt inctly ſeen ; wherefore we 
have a better view of the parts of the bottom of 
the eye of the cat immerged in water, when the 


pupil is very much dilated, than if it was con- 


tracted. war 3 it 1s not 7 the great aperture of 
5 1 3 
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the pupil, which, makes us. ſee objects diſtinctly, 
ſince in men, who have the gutta ſerena, and 


whoſe pupil is very open, we can perceive nothing 


at the bottom of the eye, which is expoſed to the 
air. It is therefore the water, which touches the 
eye, that makes us ſee theſe objects, and this is 
what we mult explain by the ſame principles of 
opticks, which we uſed ar firſt. on 

When an eye well formed is in the air, the rays 
which diverge from a point D“ of. its bottom, 
having paſſed thro? the three ſurfaces of its liu- 
mours, turn from them in ſuch a manner, as to 
come out almoſt parallel to each other; wherefore 
we can ſee this object D diſtinctly; ſince rays 
that are parallel, or almoſt parallel, always make 


a diſtinct viſion in our eye, and yet we do not ſee | 


this object D. 


Let us now examine what muſt happen to the 


ſame rays, which diverge from the point D of 
the bottom of the eye of the animal, when it is 
immerged | in water. 


Let BB D, as before, be the eye oh the ani- 


mal immerged in, water, of which the ſurface is 


AA. Ir follows, that the rays D B, which di- 
verge from the point D of the bottom of the eye, 
being a little turned or. refracted upon the two 
ſurfaces of the cryſtalline, muſt meet the cornea, 
while they are yet diverging: but as in coming 
out of the cornea in B B, they meet the water AA, 

the refraction of which is not ſenſibly different 
from that of the aqueous humour, where they 
paſſed in touching the cornea, they muſt continue 
their courſe in the ſame right line, and continue 
ſtill diverging quite to the ſurface of the water in 


A, whence at laſt they muſt go out to enter into 


the air, being yet more diverging than oy were 


* Fig. 5. | | rs 
a. in 
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in the water by the laws of dioptricks; and cons 

ſequently whereſoever we place our eye to receive 
theſe diverging. rays, which are then directed as 
if they came from the point E, nearer to the 

coruea than the point D, we may very diſtinctly 
perceive the point D, as placed at E and ne 

All: |- 

This is what the plain urface of the Unten pp., 
duces upon theſe rays; but there is alſo another 
obſervation to be made, which ſhews us why we 
do not ſee the object D of the bottom of the eye, 
when it. is out of the water; and n, we ſee it 
when it is immergedt. 

The ſurſace of all; well poliſhed bodies dang 
back the light, and. ſends it back or reflects it ſo 
much the. more ſtrongly as it is more poliſhed 1 - 
and if theſe poliſhed bodies are allo tranſparent, a 
part of the light will paſs thro* the body, and an- 
other part will be reflected; and this will always 
be. in proportion to the tranſparence and - poliſh. 
But as we have no bodies, whole ſurface is more 
poliſhed than that of.liquids, we might ſay there 
would enter into the eye expoſed to the air, much 
fewer rays of light, than in the water, if the cor- 
nea Was: not always covered with a clear. and 
unctuous liquor. This, therefore is not the rea- 

ſon that we do not ſee the bottom of the eye, 

when the corneaà is expoſed to the air; and that 
we do ſee it, when the eye is in the water; for 
if the rays of light are reflected upon the cornea 

in the air, they will be reflected alſo upon the 
ſurface of the water, and almoſt in equal quan- ü 
tity; which is contrary to the opinion of ſome, 
who have pretended that a great many were loſt 
upon the . cornea in the air, and have not ob- 

ſerved, that no fewer were Joſt 00 the ſurface 


of the water. | 
But 


——— — — „ 5 
— — 6 — — N 
— a — — — 
— 
a _ - * — * - 
. as — 
* 


— 
WE 


— ———üö:  Y — 


jt 


- a, can oao@t Pay 


: . * 2 2 
—— me eo — - — 


Roy as ACADEMP of SCrextes: 199" 


unt it is not ſo much the quantity of the ruys- 
that are reflected upon the cornta, or u pon the” | 
water, that muſt be conſidered; in HH may 
bring ſome interruption to a very clear viſion, 
tho the rays are rightly diſpoſed" to make it; as 
the direction: of. the ſame rays reflected. For if 
theſe reflected rays are parallel, or nearly ſo; to- 
the axis of the ye which meets the principal organ 
of viſion, here we ſee the objects moſt diſtinctiy; 
and where the object, which we conſider atten- 
tively, is painted, we muſt” ſee a pretty ſtrong 
light in this place, and this by its brightneſs will 
hinder the diſtinguiſhing of theſe objects, which 

otherwiſe are of a dark colour; and this will hap- 
pen to the cornea of an eye, tho? the light illu- 
juminates it only aſlant. For the cornea being 
of a convex figure, ſome rays may ſtrike upon ir® 
obliquely, which will be directed almoſt accord - 
ing to the axis of the eye of him who looks: 
which does not happen to a plain ſurface, which 
would be perpendicular to this axis, where theſe 
rays would be reflected according to the ſame in- 
clination to the ſurface, with which they had met 
it. Wherefore we can ſee much more diftin&ly; 

and without the mixture of this foreign light, the 
parts of the bottom of the cat's eye immerged in 
water, than if it was expoſed to the air. It is for 
this reaſon alſo, that when we are in the air out of 
a room, and look thro? glaſs, tho? ever ſo clean, 
upon the objects therein, we cannot ſee them without 
difficulty, becauſe of the inequality of the ſurface 
of the glaſs, which reflects the light every way. 

We may make the experiment of what I here 
advance, by looking at an object thro? a round 
glaſs bottle, and afterwards thro? a piece of plain 
glaſs, the light playing in the ſame manner upon 
the ſpherical and plain ſurfaces of theſe two glaſſes: - 

| 
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for the head of him that looks near would hinder 
the rays which ſhould fall upon the plain glals, 
and might be reflected in the eye towards the, axis 
of viſion; but it will not be the ſame thing upon 
the ſurface of the glaſs bottle, where ſome will 
always enter the eye almoſt parallel to the axis, 
becauſe of the convex figure of the bottle. 
In what I have hitherto faid, I did not think it 
neceſſary to expreſs what part of the eye, I took 
for the principal organ of ſight. But one of the 
moſt famous anatomiſts of this company having 
examined the fact, which is the ſubject of this 
memoir, and having accounted for it very leatn- 
edly by the motion of the animal ſpirits in the eye 
of the cat, is for the choroides in oppoſition to the 
retina, following, as he ſays, the opinion of * 
Mariorte. | 

M. Mariotte's diſcovery i is one of the e cu- 
rious that has been made in philoſophy, and as the 
experiment is very eaſy to make, we could not 
doubt of it. Yet I here repeat, that the defect 
of viſion at the place where the 7etina is perforated 
by the choroides, proves nothing againſt the retina, 
and that the choroides can only be conſidered as an 
intermediate organ, which communicates to the re- 
tina the vibration or motion, which it receives from 
the light with its different modifications. And 
can we look for the principal organ of a ſenſe any 
where but in the ner ves, which communicate with 
the brain, and can inform the ſoul under different 
appearances of what paſſes out of the body, and 
that by the interpoſition of a certain medium pro- 
per to move them; for the nerves are too delicate 
parts to be laid open. 

It will be the ſame with regard to the other 
ſenſes, as to the ſight, and we cannot ſay, that 


the skin, Which covers che whole body, is the 
prin- 
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principal organ of feeling, nor that the mem- 
brane of the drum of the ear is that of hearings 
any more than that the skin of the tongue is that 
of taſting, becauſe, when this skin Is burnt, we 
have no ſenſation of taſtes. 

The black colour of the choroides is very pro. 
per to be ſenſibly ſhaken by all the different and 
leaſt motions of light, as we ſee in the experiment 
of the white paper expoſed to a burning mirror, 
which cannot be inflamed unleſs it is blackened ; 
for the motion of the particles of the body which 
tranſmits the light, or the light itſelf, acts ſtrongly 
among the points ſet with black bodies wherein 
it is engaged; whereas it is only reflected upon 
white bodies, which are compoſed only of very 
ſmooth parts Jike little mirrors. The retina there- 
fore will not be ſhaken by a reflection of the lu- 
minous rays upon the choroides, which is black, 
as our anatomiſt pretends. In ſhort, the conclu- 
ſion of his memoir fhews me, that he is not of 
M. Mariotte's opinion, as he ſays he is, but that 
he has followed mine, changing only the defini- 
tion of the principal organ of viſion, which he 
aſcribes to the choroides, and I to the retina. Thus 
the whole difference between him and me will 
be in the name of the principal organ, for he 
makes viſion conſiſt in a reflection of the Jumi- 
nous rays upon the cho#ordes, and I in a ſhaking of 
the parts of the choroides, to be tranſmitted to 
the optic nerve or to the reti na. | 

As for M. Marie!t”sopinion, he thinks, that the 
cberoides is the principal and only organ of viſion, 
and that this membrane alone carries to the brain the 
ſenſations of colours, ſince being a production of 
the pia mater it accompanies the optic nerve all the 
way to the eye, where being arrived, it forms the 
cboroides 3 and wag that the optie nerve 

| on 7 
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only to contain the Wan ned: that it has no 
bbs. tes od 


But, it forms do. we nat wo to eric ther 
the foul can have a ſenſation of a very great quan- 


tity of objects, which are perceived all at once, 
and in the order in which they are ranged, without 
ng an infinite number of very ſlonder fi- 


imagini 
bres, which compoſe the optic nerve, and ate diſ- 


poſed in order on the whole ſurface of the owing, 
which the membrane alone of the pia mater, or 


of the charoides, could not do without a et 
confuſion, even tho' it had fibres like thoſe of the 


optic nerve. But we ſee that the functions, which 
I have aſcribed to the choroides and to the retiua, 


are both together neceſſary for viſion, d ane, 


one cannot be done without the other. 
I could add alſo in this place, that we perccire 
colours only by a ſenſation of heat; for no body 


imagines there is light without heat, whether gs 


light comes directly from the luminous body, or 
by reflection. But as this heat is uſually ſo faint, 


efpccially if the luminous body is very diſtant 


from the body which it illuminates, there muſt 
enter into the eye a pretty large quantity of theſe 
rays, and at the ſame time they muſt meet in a 


point upon the black body of the. choroides, to 
make a ſtronger, impreſſion upon it, and to make. 


no confuſion with thoſe which come from other. 
luminous points, and quite near, and modified in 
different manners, which the ſenſe of feeling can- 
not perceive, This is a thought, which 1 think 
gh be ſapparted — very now ne 
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VII. An examination of a omfiderable 4 72 : 
culty propoſed by M. Huygens, againſt the 


Carteſian /y/tem of the cauſe F . by” 


M. Saurin * 


The moſt oniiry effects of nature, which are 
the leaſt ſtriking to the vulgar, are not always 
ſuch as give the leaſt degree of exerciſe to philoſo- 
phers. Such is the phenomenon of gravity. A 
ſtone thrown up in the air falls down directly up- 
on the ſurface of the earth ; people do not uſe to 
be ſurpriſed at it: and yer to ind the cauſe of 
this fall, is one of the moſt difficult problems to 
be reſolved in phy ſicks; and we are not yet ar- 
rived to a ſolution” Aufficiently demonſtrated, which 
throws a full light upon all the difficulties. 

1 have undertaken 2 little treatiſe upon this ſub- 
ject, which I have begun to read in our parti- 
cular aſſemblies. The academy may ' fee, that I 
place the cauſe of gravity in the centrifugal effort 
of the celeſtial matter which ſurrounds us; and 
that I make this effort rife in it, from its circular 
motion about the axis of the earth, according to 
the notion of the Carteſian vortices. One of the 
principal objects that J have propoſed in this little 
treatiſe, is to defend this opinion againſt the dif- 
ficulties, which have made two of the greateſt 
PRI of our age, M. Huygens, and Sir 

I. Newton who reject the hypotheſis of the vortices. 

M. Huygens makes three objections againſt this 
hypothefis, in his diſcourſe on the cauſe of gravity 
but only two of them appear to me worthy of 
conſideration. It is of one of theſe two, which 
has often been repeated after him by a great many 
authors of all ſizes, that we find a ſolution in the 


* Apt} 160, 22a - © 
Vor. III. No. 29. * ſecond 
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ſecond Journal des Scavans for the year 1703. I 


was willing to expoſe this ſolution before-hand to 
the criticiſm of the learned, that I might be ſure 
not to deceive myſelf in thinking i it ſupported by a 
true demonſtration, and to take advantage of the 
new lights, which their reflections might give 
me. It has merited the attention of two authors, 
who pretend, not without reaſon, to be profound 
in theſe matters, and are not much diſpoſed to 
favour me; but tho' they have combated it with 
a good deal of ſpirit, one in his Recherches de 
Phyfique & de Mathematique, and the other in the 
Memoires de Frevoux; I will venture to ſay, that 


they have not weakened the confidence that I 


had in the ſecurity of this ſolution. 
The other object ion of M. Huygens is to be the 


> ſubject of this memoir, and I muſt own I am not 


yet perfectly ſatisfied about it. Therefore I ſhall 
not give this inquiry, as I did the former, the 
title of a ſolution, but of an examination. „ 

In heavy bodies we perceive but two things 
clearly ; one, that being let go in the air they 
move according to a direction which tends nearly 


to the centre of the earth; the other, that they 
endeavour to move according to the ſame line 
wien they are retained : and it is exactly this ef. 


fort with which they preſs, or pufh what retains 
them, that is called gravity. 

It is evident, that thele two things are the effect 
1 one and the ſame cauſe. The force, of what 
nature ſoc ver, which makes the heavy bodies move 
according to the conſtant direction obſerved by 
them, is the very fame that makes theſe bodies 
preſs according to the ſame Lungen, the Jane 
oppoſed to retain them. 

The queſtion therefore about gravity is, only 


to give the reaſon of A certain motion, namely, 


2 | | of 
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of that particular motion, which carties bodies 
towards the centre of the earth, which on that 
accoubt are called rr 
If we confult our notions of the phyſical cauſe 
of motion, they will preſent us with nothing clear, 
nothing diſtinct but the ſhock or impulſe: thus it 
is by this principle that we muſt 99 a4 reaſbn 
for the motion of which we are ſeek ing fot the 
cauſe, or abandon this inquiry, and give up the 
hope of ever being able to explain in an intelli- 
gible and reaſonable manner the ph.enomenon of 
gravity z and if we ſhould not fucceed in explain- 
ing it by this principle, it will certainty ſhew the 
inſufficience of our knowledge, but not that of tlie 
principe: 
See therefore according to this notion, in what 
manner we philoſophife upon gravity with M. 
Huygens. Heavy bodies move toward the centre 
of the earth; therefore they are driven thither. 
Bodies cannot be dtiven but by other bodies ih 
motion which fhock them; there are therefore 
other bodies in motion, which ftrike chofe which 
we call heavy, and by this ſhock drive them whi- 
ther we ſee them tend. Thefe other bodies are 
not perceived; it is therefore a ſubtile matter, 
which the delicacy of its parts hinders us from 
ſeeing 3 and as we know beſides, by a thouſand 
other effects, that the earth fwims in a fluid of an 
_ inconceivable ſubtilty, which ſurrounds it on all 
ſides, there is no room to queſtion its being to this 
ſubtile matter; that we are to aſcribe rhe im- 
pulſe, which produces the motion of the heavy 
bodies. Wee; ae bh! 
But how does it produce it? To explain this. 
in order, I ſhould make long deductions z bur 1 
omit them, and come directly to the point. It 
is its circulating about the earth with an extrerhe 
3 2 rapidity : 


i 
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rapidity : in this circulating it makes an effort to 
recede from the earth; and the groſs bodies not 


Having the ſame motion, and not making the 


ſame effort, muſt be neceſſarily driven towards 
the earth. Thus far M. Hagens and I have 
gone hand in hand, and philoſophiſed in con- 
cert: but now we are going to part; and 
this is the point of our ſeparation. M. Huygens 
makes the celeſtial matter move circularly every 
way about the centre of the earth; that is, in his 
ſyſtem the centre of the earth is the common 
centre of all the circles deſcribed by the celeſtial 
matter: whereas, according to Deſcartes, it is all 
moved the fame way about the axis from W. to 
E. and deſcribes circles, of which the planes are 
parallel to that of the equator. It is this Hpot be- 
is that I defend againſt the two objectioas of M. 

Huyg ems, © 
The firſt i is drawn from the direction which 
heavy bodies obſerve in their fall. M. Huygens 
pretends, that in the ſuppoſition of parallel cir- 
cles, deſcribed by the celeſtial matter, the bodics 
ought to fall according to lines perpendicular to 
the axis of the earth, and that they would be 
driven toward the centre only in the plane of the 
equator ; whereas we learn from the experiment, 
that they every where follow the ſame direction 
which tends to the centre. This is the objection, 
which I think I have ſufficiently nfo] in the 
Journal des. Scavansz. 
1 ſhall: now examine the ſecond. M. Hagen 
obſerves, that to produce the degree of gravity, 
which we find in the terreſtrial bodies, the ve- 
locity of the celeſtial matter, which moves circu- 
larly, muſt be much greater than the velocity af 
the daily motion of: the earth about its own axis. 
Whence he concludes, that if the celcſtial _— 
| move 
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moved:the-lame:way with a like velocity, it would 
be impoſſiblecfor vt not: to carry away with ĩt all 
the bodies which are upon then ſurface of the 
earth, by the continualꝭ effort pf: fo rapid a mo- 
tion, which does not happen. 

I ſhall. propoſe: this objection in its full in 
The bodies, which are upon the earth, being car- 
ried away with it about 1:8:0wn axis in 24 hours, 
neceſſarilyj make an effort themſelves to recede 
from the centre, and their effort is proportioned 
to the velocity, which carries them along. If 
the celeſtial matter moved circularly, only with 
the ſame velocity that the earth turns, it would 
make no more effort to recede from the centre of 
the earth, than the bodies do, which are upon the 
earth; and conſequently; there would be no gra- 
vity ; theſe bodies being thrown into the air 
would not fall back again. To whatſoever: 
of the ſurrounding fluid they ſhould be carried, 
and afterwards let go, they would remain ſuſ 
ded and at reſt, as they would be in equilibris 
with an equal bulk of the celeſtial matter. 
The bodies therefore which are upon the earth. 

are heavy, and being thrown into the air, fall 
down again, only becauſe the celeſtial matter 
makes more effort to recede from the common 
centre than they do: and if we retrench their 
oy from that of the celeſtial matter, the quan- 

y of effort which ſhall remain, andi is the de- 
— of force with which they are driven toward 
the centre, will-be exactly equal too their degree 
of gravity. Thus the celeſtial matter muſt circulate 
faſter than the earth-turns 3 and the exceſs of its 
velocity above.ithati-ofzahe earth muſt be ſuch, 
that there may 'reſulc-fromi-ie this quantity of 
effort equal to een r Uſe W a 
teſtrial bodies. 

NI. 
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M. Huygens has found by an exact i inquiry, 
that it required the circular motion of the celeſtial | 
matter to be abour 17 times as quick as that of 
the earth. This calculation is founded upon a 
curious propoſition ; but it is a little embarraſſed, 
It may bo made in an eaſier manner by ſuppoſing. 
the truth of another theorem, which is very eaſily 
demonſtrated. This theorem is, that in equal 
time the ſpace run over by a body which falls 
perpendicularly, is to the ſpace or arch run thro! 
by the celeſtial matter, which ' moves circularly, 
and produces gravity, as the fame arch is to the 
diameter of the circle which it deſcribes. And 
conſequently if the number of feet, which this 
diameter contains, is multiplied by the number of 
feet, which a body that falls perpendicularly runs 
over in a fecond, this product will be equal to the 
ſquare of the arch, run over alſo in a fecond by 
the celeſtial matter. We know by experiments 
made with a great deal of exactneſe, that a body; 
which falls perpendicularly, runs over about 15 
feet in a ſecond : the diameter of the circle de- 
ſcribed by the celeſtial matter near the earth, not 
being ſenſibly different from that of the earth it- 
felf, is 39,231,600 feet. Therefore by the theo- 
rem, theſe 2 numbers multiplied together, wit! 
give a product equal to the ſquare of the arch run 
over by the celeſtial matter; and the ſquare root 
of this product, which is 24258, will be the 
number of feet equal to the arch run over. There- 
fore, to produce the degree of gravity, which we 
find upon the earth, the celeſtial matter runs over 
24,258 feet in a ſecond. 
The earth making a revolution in 235 56, or 

in 86, 160%, and the circle which it deſeribes, be- 
ing 123, 240, 600 feet, what 1 It runs over in a ſe- 


cond mult be 1430 feet 1. Thus the velocity of 
| the 
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the celeſtial matter, which makes it run over 
24,258 feet in a ſecond, is to that of the earth, 

which runs aver only 1430 in the ſame time, as 
the firſt of theſe numbers is to the ſecond. Now 
if we divided theſe two numders one by the other, 
we ſhall find they are nearly as 17 to1, In mea- 
ſuring therefore the degree of gravity by the ſole 


centrifugal effort of the celeſtial matter, which 


comes from its circular motion, it is demon- 
ſtrated that the velocity of this motion muſt be 
17 times as great as that of the daily motion of 
the earth, or ſurpaſs it 16 times. 

But to know ſtil} more exactly how far the 
dificulty goes, let us examine what impreſſion 
this prodigious velocity, which we are obliged to 
aſcribe to the celeſtial matter, can make upon the 
_ terreſtrial bodies, and we ſhall. ſee if any means 
will offer to render it inſenſible. 

The late M. Mariotte made a great number 
of experiments on the force of the ſhock of 
fluids, and in particular of water and air, He has 
found®, that water going, with a velocity, which 
makes it run thro? 3 feet 4 in a ſecond, and with 
this velocity ſtriking perpendicularly a ſurface of 
+ a foot ſquare, ſuſtains a weight of 3 lb. 4. 


He has alſo determined, that the air going 24 


times as faſt, made exactly the ſame effort. Thus 
the air running thro?, 78 feet in a ſecond, and with 
this velocity ſhocking a ſurface of 4 a foot ſquare, 
oppoſed perpendicularly to its courſe, would 
ſuſtain a weight of 3 lb. 4: but if we allow it the 
velocity by which the celeſtial matter ſurpaſſes that 
of the earth, what weight will it ſuſtain? Ir is 
eaſy to calculate it. The efforts of the ſame fluid, 
which goes with different velocities, are to each 
other as the ſquares of the velocities. The velocity 


* Mouvement des eau, p. 187, and 195. 
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of the air, which makes it ſuſtain 31b. 2, is 78 
feet in a ſecond; that of the celeſtial matter, the 
velocity of the earth being ſubſtracted from it, 


s 22,827 4: ſay, as the ſquare of 78 is —— | 


ſquare of 22,827 +, ſo is the weight of 31b. 4, 

a 4th term: this 4th term will give the effork of 
the air, or the weight ſought; In performing 
this operation, we find, that if the air went with 
the velocity of the celeſtial matter, it would 8 
ſuſtain a weight of above 320, ooo lb.“ 

In this calculation, we have followed the de- 
termination of M. Mariotte, who allows to 
air a velocity only 24 times as great as that of 
water, to make it ſupport the ſame weight that 
water does; but other experiments prove, that it 
muſt go 30 times as faſt; and if we follow theſe 
experiments, the weight which the air will ſuſtain 
with the velocity of the celeſtial matter, will 
be diminiſhed, but yet it will be more than 
200, ooo lb f. 

Such would be the force of the air carried 
along with the velocity, which agrees with the 
celeſtial matter to produce gravity. Whence we ſee, 
that tho? the effort of the celeſtial matter moved 
with this rapidity ſhould be but 28 part of 
that of the air, it would however ſuſtain the 
weight of one pound, by acting againſt a ſurface of 
4 a foot ſquare, and that if it was near 2,500,000 
times weaker, it would ſtill ſuſtain the weight of 
an ounce; ſo that if a body that weighed but an 
ounce was ſuſpended in the air at the end of a 
| thread, and oppoſed a ſurface of half a foot ſquare | 


* It is exactly 321, 187 lb. + Eradly 205, 560 
and 14,508 Ib. and 2,340 


24,336 38,025 
35 mm 
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to the courſe of the celeſtial matter, it would 
drive, it from, weſt to caſt, with an effort which 
would cauſe it to make that way an angle of 45 
degrees, abſtracting all other reſiſtance but that 
r ee 

It would be impoſſible, becauſe of the reſiſtance 
and continual agitation of the air, and. of ſeveral 
other conſiderations, to determine exatly how 


4 


more or leſs 


Vor. II. N*. 9. ĩrĩ5«9ölr 
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againſt which it acts, is ſtruck by twice fewer 
es: and confequently is twice leſs ftruck. 
he rule therefore is certain and evident, but it 
is defective, becauſe there are in fluids a great 
many other differences to be regarded. The force 
of the ſhock in thoſe, which go equally faſt, does 
not only depend on this, that in equal time the 

ftrike with the fum of the efforts a greater or lefs 
quantity of particles; but in this alfo, that they 
make more or lefs refiſtance to the diviſion; 
that is, the particles have more or leſs eate 
to be ſeparated or difplaced. Now a greater or 
leſs facility of being difplaced may have ſeveral 
cauſes, and by the concourſe of all theſe caufes be- 
come as conſiderable as we pleaſe. | 

The firſt cauſe that preſents itſelf, is the diffe- 
rent degree even of denfity. I have made uſe of 
denſity already: it is a double ufe that I make of 
it, but not a bad one; and it comes here under 
another conſideration. It is plain, that a fluid 
muſt be fo much the more eaſy to divide, as its | 
particles are lefs clofe, and leſs near to each o- 
ther; that is, ſa much the more as. it is the lets 
denſe. The more or lefs afperity, or inequality. 
in the ſurfaces. of the particles, and their figures 

more or leſs irregular and embarrafſing, are two 
other cauſes worthy of attention, which may pro- 
duce great differences, with regard to the facility 
of fluids to divide, and conſequently in the force 
— . 

I thought at firſt, that I might add to theſe ar- 
ticles the different degree of ſubtilty. And indeed 
it was natural enough to think, that, ſuppoſing 
all other things equal, the fluid, which had its 
particles the leaſt groſs, ſhou'd be divided with 
moſt facility, and make leaſt effort againſt the 
obſtacles oppoſed to irs courſe, This thought 

3 | : quite 
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quite pleaſed me: it furniſhed me with the eaſſeſt 
way in the world to reduce to nothing the force 
of the ſhock of the celeſtial matter, which we 
may make as ſubtile as we will: but in ſeeking 


* 


to demonſtrate a 1 which appeared fo 
me ſo probable, I have found, contrary to my 
expectation, tho? after Sir J. Newton, that it ws 
falſe, and that two fluids of the ſame nature, an 
denfity, which differ only in the ſmallneſs of their 
particles, make an equal reſiſtance to the motion 
of bodies; or, if the fluids themſelves move, 
have an equal impetus, 1 confeſs I have ber 
much grieved upon this head, and it was not till 
after thoroughly diſputing againſt my own de- 
monſtration, that I conſented to throw it aſide. 
However, let the notion be ever fo falſe, from 
which I thought I might draw fo great an advan- 
tage; yet the more or leſs ſubtilty is ſtill a mate- 


2 


rial conſideration in another part; for a fluid, 
which ſhould be ſo ſubtile, that all bodies would 


give it a free paſſage thro? their pores, would 
without doubt ftrike theſe bodies with much leſs 
force than another fluid of the ſame nature would, 
of which the particles would be too groſs to be 
able to paſs thro* the pores of the bodies. Ir is 
evident, that tho* theſe two fluids were of the 
ſame denſity, they would fall in proportion tothe 
effect of the ſhock in the cafe of two fluids un- 


equally denfe ; all that in the ſubtile fluid con- 


tinues its courſe thro? the pores of the bodies, 
freely and without ſhocking them, not being to 
be reckoned, Now how far ray not that go? 
The texture of the moſt ſolid bodies is perhaps 
infinitely more rare than we think. What is very 
certain, is, that the ſenſes and imagination deceive 
us therein, If we conſult them, who would ſay 
1 E that 
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that what a bit of oak contains of its own proper 


tions of denſity or rareneſs 
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matter makes but the 20th part of the bulk under 
which it appears? Perhaps it may not make the 
thouſandth part, or the hundred thouſandth; but 
at leaſt it is eaſy to demonſtrate that it does not 


make the 20th. The wood of oak weighs leſs 


than water, and water weighs near 19 times leſs 
than gold. A bit of oak therefore weighs more 
than 20 times leſs than a bit of gold of the fame 
bulk: but it is a principle demonſtrated by M. 

Huygens himſelf, that the ſpecifick weight of 
bodies exactly follows the proportion of the quan- 
tity of proper matter which they contain under an 
equal bulk. Upon this principle, a bit of oak 
contains 20 times leſs proper matter than a bit of 
gold of equal bulk; and conſequently, by ſup- 
poſing the gold perfectly ſolid, and without pores, 
which is very far from being true, the quantity 
of proper matter, which a piece of oak contains, 18 
not the 20th part of its bulk; certainly our eyes 
do not tell us ſo. By the ſame reaſoning, a body, 
which ſhall weigh 20 times leſs than an equal bulk 


of oak, and 400 times leſs than an equal bulk of 


gold, will alſo contain 20 times leſs of its proper 


matter than the oak, and 400 times leſs than the 


gold: do the eyes judge thus of it ? 
I have no light into the abſolute ſolidity of bo- 
dies : I know by the weight the different propor- 
5 between them; but if 
we conſider a body in itſelf, and without compar- 
ing it to others, it is impoſſible to know what its 
abſolute degree of ſolidity is; that is, to deter- 
mine what proportion there 1s between the quan- 
tity of proper matter that it contains, and its bulk: 


thus I know that a piece of oak is 20 times leſs 


ſolid than an equal piece of gold; but then to 


what is this piece of gold ſolid ?. How. 
many 
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many pores has it? How much proper matter? 
This I am abſolutely ignorant of; or rather I 
know with the utmoſt evidence, that it cannot be 
known; and I dare advance this propoſition, which 
may ſeem a paradox, that if we would maintain, 
that in a piece of gold, there is not of proper 
matter the hundred millionth part of its bulk, we 
might indeed maintain it without a poſitive proof, 
but we might boldly defy the natural philoſophers 
to demonſtrate-the contrary. 

I do not doubt but the imagination of thoſe, 
who judge of every thing by their ſenſes, is ſhock- 
ed at it. Gold is the moſt heavy of all the bodies 
that we know: it has always ſeemed very pon- 
derous to them, and therefore very maſſy; this 
confuſed notion will always paſs among them for 
an experiment as evident as a demonſtration : but 
when we ſupport a weight, the ſenſe of gravity 
that we have is relative to the degree of ſtrength 
that we have to ſuſtain it: what a man finds light 
is an enormous weight for a child, and we might 
have ſuch a ſtrength, that the moſt heavy maſs 
would ſeem as light as a feather. Thus in judging 
by the ſenſe, men a thouſand times ſtronger than 
we, finding gold 1000 times leſs heavy than we 
find it, would alſo judge it to be 1000 times leſs 
ſolid than we Judge it to be, To conclude, as 
neither the ſenſes nor the imagination are to be 
heard upon this point, and as reaſon does not fix 
any bounds for us, we may give to the texture of 
bodies all the rareneſs, as well as to the celeſtial 
matter all the ſubtleneſs of which we have need; 
provided only that the ſuppoſition which we ſhall 
make for the effect that we would explain, is not 
oppoſed by other effects. | 

Here is another article, upon which we cannot 
build too much, which is referred to that of the 

| figures 
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figures more or leſs embarraſſing ; that the parti- 
cles of the celeſtial matter have neither a determi- 


* 


nate figure nor bigneſs ; each particle bei 


being able 
to divide, and dividing infinitely, accord J as 
there is occaſion, and with the utmoſt facility, 


they ' accommodate themſelves without difficulty 


to all forts of places ; which diminiſhes infinitel 
in the fluid its reſiſtance againſt being diſplaced 
and ſo much weakens its effort. 
'To al! that we have faid upon the caufes which 
may contribute to render the effort of the celeftial 
matter inſenfible, we may add thoſe experiments 


of Sir I. Newton, which are in our favour. He 
made them to determine whether the celeſtial 
matter, which penetrates all bodies, and fills their 


pores, had any ſhare in the reſiſtance, which theſe 


bodies ſuffer when they are moved in a fluid; 


and he has not found more reſiſtance on that ſide, 
than if this matter did not exiſt, and the pores 
were entirely void. We ſhall not take advantage 
however of his diſcovery : what conſequence coul( 


we draw from an inſenfible reſiſtance in ſuch weak 


motions as thofe of the experiments which we can 
make? But it is a matter of great ſurprize, that 
ſo able a man as Sir J. Newton ſhould conclude 
the vacuum from it, or be near concluding, it, 1n- 
viting us alſo to repeat the experiments, to con- 
vince ourſelves more and more of the pretended 
ſolidity of this concluſion. | 8 
If after all the conſiderations that have juſt been 
made, we ſhould be ſtruck as with an abſurdity, 
with this prodigious rapidity, which we aſcribe 
to the celeſtial matter near the earth, tho? it does 
not make itſelf felt there, there ſeems to be no other 
way to take, than to digeſt this abſurdity, as we 
are obliged to digeſt ſo many others in moſt phy- 


ſical ſubjects, and generally in moſt of the _ 
0 
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of our knowledge: for, in ſhort, this abſurdity, 
whether pretended or true, to which the opinion, 
that I defend, leads, is found to be a neceſſary 
conſequence of the moſt certain obſervations of 
the aſtronomers, as I am going to demonſtrate. 

The planets, which turn about the ſun at diffe- 
rent diſtances, go ſome; of them faſter. than the 
others : the aide Kepler was the firſt, who ob- 
ſerved, that their velocities keep an inverted ratio 
of the ſquare roots of their diſtances. Suppoſe 


for example, that the diſtance of Venus from the 


ſun is to that of Mercury, as ꝙ to 4; I take theſe 
numbers, becauſe they are convenient, and not 
very different from the exact proportion that theſe 
two diſtanees have between them; the ſquare root 
of 9 is 3, that of 4 is 2: the ſquare root of the 
diſtance of Venus being therefore to the ſquare 
root of the diſtance of Mercury, as 3 to 2, we 
find, according to Kepler's rule, that in an in- 
verted ratio, the velocity of Venus is to that of 

Mercury, as 2 to 2+... EE Oni * 
All the obſervations confirm this rule; it is not 
only followed by the principal planets, which 
turn about the ſun; but alſo exactly by the little 
planets, which make their revolutions about a 
principal one; this M. Caſſini has fully verified 
in the ſatellites of Jupiter, and given us a theory 
of them, and by his learned and uſeful diſcoveries 
has a very great ſhare in the glory of the pro- 
greſs, which aſtronomy has made in our days, 
and a great one in the glory even of that which it 
ſhall make after. It is the ſame with the 5 ſa- 
tellites of Saturn, as with the 4 of Jupiter. It 
is therefore a law inviolably obſerved by the ce- 
leſtial bodies, in the ſmall particular vortices, as 
well as in the great one: and as the moſt reaſon- 
able hypotheſis of the motion of the planets, 2 
| | rather 
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the courſe of the celeſtial matter, which carries 


the terreſtrial bodies required : the calculation of 


the equator 3 and conſequently it has 60 times 


as the earth which turns in a day: if the revolu- 
tion of the moon was finiſhed in 30 days, its ve- 


rather the only reaſonable one is, that they follow 


them along, it is to the different velocities of the 
celeftial matter taken at different diſtances from 
the centre of the vortex, that AY rule muſt 
be applied. | 

To come now to the detnooftracien, which 1 
have promiſed ; if by this rule we find the velo- 
city, which agrees with the celeſtial matter near 
the earth, we ſhall find that it muſt be to that of 
the earth almoſt as 17 to 1, ſuch exactly as we 
have already ſeen that the degree of gravity of 


it is neither long nor difficult. 

The moon being diſtant from us, or from the 
centre of our particular vortex about 60 ſemi- dia- 
meters of the earth, the circle, which it runs thro 
abour this centre, 1s 60 times as great as that de- 
fcribed by a point of the ſurface of the earth under 


more way to go to finiſh its revolution, than this 
point has. Thus, if the moon ſhould finiſh its 
revolution only in 60 days, it would go as faſt 


locity would be double that of the earth under the 
equator : the moon employing but a little more 
than 27 days and half in its courſe, it follows that 
its velocity is a little more than double that of the 
earth. This being ſuppoſed, the diſtance of the 
celeſtial matter, which circulates here below, and 
is diſtant from the centre of the vortex only one 
ſemidiameter of the earth, and the diſtance of the 
moon, which we have made 60 of theſe ſemi- 
diameters, are to each other, as 1 to 60, and 
their ſquare roots nearly as ito 8, or as 2 to 16, 


or as a little more than 2 to 17; therefore in an 
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inverted ratio, con formably to Kepler”s. rule, the 
velocity of the celeſtial matter near us is to the ve- 
locity of that, which carries on the moon, as 17 
to a little more than 2; but we have found that 
the velocity of the moon, or of the celeſtial mat- 
ter, of which it follows the courſe, was really to 
the velocity of the earch, as a little more than 2 to 
13 therefore the velocity of the celeſtial matter 
here below, is to the velocity of the earth nearly, 
as 17 to 1. Q, E. D. 1 

Such is the perfect agreement, between what 
velocity the phenomenon of gravity requires in the 
celeſtial matter, and what we find elſewhere, that 
it muſt have in virtue of a law eſtabliſhed by the 
obſervations, aud demonſtrated as the fundamen- 
tal law of the whole ſyſtem of the univerſe, by 
the ingenious author of The New Explanation of 
the Motion of. the Planets. If ſo wonderful an 
agreement does not entirely deliver the mind from 
the trouble, which this rapid motion of the ce- 
leſtial matter near the earth gives it, of which 
however we do not perceive any ſenſible effect; 
it muſt at leaft diſpoſe it to receive more fayour- 
ably the conſiderations, which we have propoſed 
to reſolve, or weaken the objection of M. Huy- 
gong. - 45.5546 
It is true, that a great many difficulties preſent 
themſelves ; and I ſhall not diſſemble, that this very 
law, which the velocities of the planets follow, 
when conſidered in the celeſtial matter, is ſur- 
rounded with difficulties z there are ſeveral which 
a little attention diſſipates; it would be tedious 
and uſeleſs to dwell upon them: there are others 
more conſiderable, and among theſe two principal 
ones, which I ſhall touch upon in a few words. 

The firſt offers itſelf immediately, and it is 
impoſſible not to be ſtruck with it. According 

Vor III. No. 29. Aa WM 
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to Kepler's rule added to the hypotheſis of our wor. 
tices, the celeſtial matter makes 17 revolutions 
about the earth in a day, whence comes it, that 
the earth makes but one? Why does not it fal. 
low the rule? This difficulty is common to the 
other vortices; Jupiter and Saturn turn each 
about his own centre; and both of them infinitely 
leſs quick than they ought to do according to the 
rale. The ſun, which occupies the centre of the 

great vortex, turns in like manner about his own 
axis, and takes about 27 days and half in turning; 
whereas, according to the rule, it m_— to em. 
ploy but a little more than 3 hours. I confeſs | 
am not fatisfied with the lights that I have into 
this difficulty, and that J have not any more ſolid 

anſwer to give, than that which may be ſeen in 
the new explanation of the motion of the planets, 

a work which it would be more _—_ to CritiCize, 
than to make a better. | 

The other difficulty is Sir 1ſaac Newtows. In 
the midft of an uniform fluid, and at reft, that! is, 
which has no other motion chan the mere 

tion of its parts every way, which renders it fluid, 

he conceives a folid ſphere, which turns about an 

axis, almoſt like the earth. This fphere, as it 
turns, makes a continual impreſſion on a firſt. ſur- 
face of the fluid, and this upon another, and this 
laſt upon another, and ſo on. On this arbitrary 
ſuppoſition, he inquires geometrically in what 
proportion the motion is communicated from each 
ſurface to the next, or what ſhould be the propor- 
tion of the velocities at different diſtances from 

the common centre; and his analyſis giving him a 

different proportion from that which is obſerved 

in the planets, he concludes that they are not car- 


ried along by the fluid, and that the Carteſian 
L vor- 


RoyAL ACADEMY of SCIENECS. 219 


_ gortices are incompatible with the law eſtabliſhed 

I paſs over a great number of reflections that 
might be made on Sir 1/aac Newton's demon- 
{ration : I am willing to admit it, but when I 
do admit it, J reje however the concluſion that 
he draws from it againſt our vortices. It has no 
force but in virtue of the ſuppoſition, which Sir 
J. Newton takes for granted, of a fluid perfectly 
uniform, and every where of equal fluidity, and 
of a reſiſtance on the ſide of the ſurfaces, in the 
rativ of the velocity. But if we ſuppoſe the fluidity 
to augment in proportion as it recedes from tlie 
centre, or a reſiſtance greater than in the ratio of 
the velocity, we ſhall find without difficulty the 
ſame proportion that is given by the rule. | 
What we ſay here has not eſcaped Sir Iſaac 
| Newton's exactneſs; he has expreſly obferved it; 
but he contents himſelf with faying theſe ſappo- 
ſitions would not be reaſonable ; and thoꝰ the laſt 
is inconteſtable, he chooſes rather to conſider gra- 
vity as a quality inherent in bodies, and to renew 
the exploded notions of occult qualicies and at- 
traction. We muſt not flatter ourſelves, that in 
all our phyfical inquiries, we can ever ſurmount 
all difficulties : but however let us always philo- 
ſophize upon clear, mechanical principles z if we 
quit them, all the light that we can have is ex- 
tinguiſhed, and we are plunged anew into the old 
darkneſs of peripatcticiſm, from which heaven 
preſerve us. . 
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VIII. Obſervations of the weight of the at. 
moſphere, made at the caſtle of Meudon, 
with M. Huygen's double barometer, by 
M. de la Hire“; tranſlated by Mr, 
Chambers, 


The Abb de Louvois having a curioſity to ſee the 
practice of levelling, and how the weight of the 
atmoſphere is found by obſervations of the baro- 
meter, I made the following ones in his preſence, 
with all the accuracy poſſible ——— We had the 
uſe of a very good teleſcope level, and one of M. 
Huygens's double barometers, which we found in 
the caſtle. 1 5 
One morning at the bottom of the caſtle, the li- 

uor in the tube of the barometer ſtood at 33 divi- 
Goh 23 upon which deſcending by the iron grate 
in the great road leading to Ver ſailles, we found the 
liquor in the tube fallen to 28 diviſions +, the ſpace 
| deſcended being, 159 feet, 3 inches, and the fall 

of the liquor 5 diviſions from the firſt ſtation, 

Continuing then to deſcend in the great road 
leading to Paris, as far as the opening of a little 
path, which goes to the river, we found the li- 
quor in the tube at 24 diviſions 2, where the ſpace 
we had deſcended was 106 feet, 3 inches, and the 
fall of the liquor from the former ſtation was 4 
diviſions, . pn, 

From this ſtation to the river near the mills, we 
deſcended 134 feet, 3 inches, when the liquor 
was found in the tube at 21 diviſions, and con- 
ſequently had fallen 3 diviſions +. 

After noon the barometer was carried to the 
wall of the mill-pond, at the top of the park, 


* June 5, 1799. 


where 
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where the liquor in the tube ſtood at 38 diviſions 
4, and by the levelling it appeared, that we had 
aicended above the level of the ' caſtle 112 feet, 
4 inches. CCC 
But returning in the evening to the caſtle, I 
found the liquor in the tube at 36 diviſions, and 
conſequently for theſe 112 feet, 4 inches, the 
liquor had altered 2 diviſions 4 ; but having found 
it in the morning at 33 diviſions 2, we learned 
that between morning and evening a change of 2 
diviſions 2 had happened in the weight of the 
atmoſphere. | 7 3 

The whole height from the river to the mill- 
pond was exactly level at ſeveral ſtations, and 
found agreeably to the preceding obſervations _ 
512 feet, 1 inch, or 85 fathoms, 2 feet, 1 inch, 
being the greateſt elevation about Paris. | 

Towards the evening I found the difference be- 
tween the ſurface of the mercury in the two ciſterns 
of the barometer at the bottom of the caſtle was 
exactly 29 inches, and the liquor in the tube was 
12 inches + above the mercury in the lower ciſ- 
tern, The diviſions of the tube for meaſuring the 
height of the liquor, were equal to 4 lines and 3, 
which I take for 4 lines , on account of the ſmall- 
neſs of the difference, and for the eaſe of calcula- 
tion. | ä 8 | | 

Now to deduce the exact weight of the atmo- 
ſphere from theſe obſervations, they muſt be re- 
duced according to the ſtructure of this barometer, 
as already explained in our memoir of barome- 
ters, But firſt, in order to compare the heights 
of the liquor between the ſide of the river, and 
the top of the mill-pond, the obſervations muſt 
be reduced to the ſame hour, by reaſon of the 
change which happened in the weight of the at- 
moſphere between morning and evening; and as 


the 


\ 
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the obſervation at the river-fide was made about 
noon, I ſhall reduce it to that made at the mill. 
pond in the evening, when the liquor was at 38 


diviſions 2, on a ſuppoſition that the diminution 


of the atmoſphere proceeded uniformly from 
morning to evening. Hence inſtead of 21 di- 


viſions obſerved by the river-ſide, I take — 


by adding + the difference between morning anc 
evening, and ſubtracting theſe 22 diviſions 3 from 


38 Z, the remainder 16 diviſions 4 gives the al- 


teration of the height of the liquor in an aſcent of 
512 feet under a conſtitution of air, fuch as that 
in the evening of the fame day. . 

The reduction of the diviſions of the tube to 
the real height of mercury, correſponding to the 
weight of the atmoſphere, will be eaſily made 
by the rules J have already given, and the obſer- 
vation I made in the evening of 29 inches diffe- 


rence between the heights of mercury in the ciſ- 
tern, when the liquor was 12 inches 4 above the 


mercury in the lower; for ſuppoſing what J have 
actually found, that the weight of mercury is to 
the weight of the liquor in the tube, as 12 to 1, 
dividing 150 lines (to 12 inches ) by 12, we 
ſhall have 12 lines + for the height of mercury, 
equivalent to 150 lines of liquor. We mult ſub- 
ſtract therefore 12 lines 4 from the 29 inches dif- 
ference between the heights of mercury in the 
. ciſterns, and the remaining 27 inches, 11 lines £ 


will be the height of mercury, which weighs as 


much as the atmoſphere on the day of obſervation 
towards the evening at the height of the plain of 
the caſtle at Meudon, which is 66 fathoms, 4 feet 
above the river Seine, againſt the mills in the 
month of September, when it is uſually very 
—_—_ 

3 
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It remains to find the value of the diviſions of 
the tube, with regard to the heights of mercury, 
which repreſent the weight of correſpondent divi- 
fions of the atmoſphere, In theſe barometers, which 
are formed according to the proportions given by 
M. Huygens, where the diameter of the ciſterns is 
14 lines, and that of the tube 1 line, we ſhall have 
it by a rule found in my former memoir, as 12 
times the ſquare of the diameters of the ciſterns to 
the ſquare of the ſame diameter ＋ 23 times 
the ſquare of the tube; ſo are the divide of the 
tube, or the heights of the liquor to the heights of 
mercury repreſented by them, which is here as 
2352 to 219; Wherefore the 16 diviſions 3, found 
between the higheſt and loweſt, which anſwer 
nearly to 73 lines, has about 6 lines 4 for the 
true height of mercury, correſ ponding to the 
change of weight of the atmoſphere, between the 
river-ſide and the wall of the mill-pond in the 
park; ſo that dividing 312 feet, which is that 
height by 6 4, we ſhall have 75 and 35 or 12 
fathoms, and nearly 4 feet height of atmoſphere 
for a line of mercury, at a time when the weight 
of the whole atmoſphere was 27 inches, 11 lines 
2, at the ſurface of the ground in the caſtle of 
Meudon; and above the river, when it is low 
againſt the mills, at the foot of the mountain, 
66 fathoms, 4 feet. We here make no 
account of the different vine of the atmoſphere, 
in the different parts of this height, nor of the dif- 
ferent aſcents of the liquor, which might have 
aroſe from the different heat at different times of 
the day, which dilates all liquors more or leſs, 
and even mercury itſelf ; for that the heat was 
pretty much the ſame at the beginning and ending 
of the obſervations. 


But as in the making theſe baromatith they 
3 mim 
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might have deviated a little from the proportion 


_ above-mentioned, between the diameters of the 


ciſterns and the tube; J have made a calculus of 
what would enſue upon other proportions, and 
find that the difference would be very inconſide. 
rable, tho* the diameters of the ciſterns were 1 or 
2 lines either bigger or leſs. 

Tho' it cannot be doubted, that to find the 
weight of the atmoſphere, it is much ſurer to go 
upon great heights than upon ſmall ones, pro- 
vided ſuch heights be exactly known by reaſon of 
the difficulty of making an exact eſtimate of the 


| heights of the mercury in the tube, yet I have 


not thought it amiſs to make obſervations of leſſer 
heights in order to find how _ would agree 


with thoſe of Meudon. 
Accordingly I have ſeveral times obſerved the | 


height of the mercury in different ſeaſons, and 
difterent years, at the top of the terraſs of the ob- 
ſervatory, and the bottom of the vaults and cel» 
lars thereof, in the ſingle barometer z and taking 
a medium between all theſe heights which agreed 
with an obſervation I had made in Sept. 1705, 
the time when the air is nearly of the ſame heat 
in the vaults, as at the top of the mercury of the 


. barometer then ſtanding at 28 inches in the large 


hall; and conſequently the atmoſphere being 
very heavy, as it was when the obſervations 
were made at Mendon; and the ſeaſon being 
likewiſe the fame, I found a change of 2 lines! 


in the heighth of the mercury, for 28 fathoms or 


168 feet height of the atmoſphere z and conſe- 
quently for 1 line of mercury we have 74 feet 3, 
or 12 fathom 2 feet 33 and by the obſervations 
made at Meudon I found, for the fame line of 
mercury 12 fathoms 4 feet, the difference between 
which, viz. 1 foot + is very inconſiderable in 


3 


ſuch bons, Another 
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Another obſtevation which I made at Toulon 
in 168 2, Upon the mountain Claret, which is 
257 fathoms above the furface of the ſea, gave 
me in that ſeaſon, ancl under thoſe circumſtances 
of air, ſuppoling the air equalfy denſe in this 
whole height, 12 fathoms for 1 line of mer- 


| But it cee ung heat and cold may oc- 
caſion ſome alterations in barometers wherein the 

weight of the atmoſphere has no concern, as I 
have ſhewh in the memoir already cited; by rea- 
ſon ſome part of the air next the earth being 
heated more or leſs than the reſt, will make a 
change in the bulk both of the mercury and the 
liquor; beſides, that a moiſt air when heated, di- 
lates more forcibly than a drier, and conſequently 
will ſuſtain the mercury to a height beyond what 
it would have from the bare weight of the atmo- 
| ſphere, &c. I have therefore made ſeveral ob- 
ſervations and experiments to bring all theſe 
effects to ſome further rules. 

| Placing a ſingle barometer aſide of one of M. 
Huygens's double ones, and of M. Amontons ther- 
mometers by them, I obſerved their ſeveral 
heights every day for 3 years together, without 
over - looking the leaft circumſtance that might 
have any concern therein, hut there having hap- 
pened no conſiderable cold in all that time, but 
only violent heats in the ſummer, I compared the 
ſtate of theſe barometers in the great heat, with 
that they were in at the mean heat of the air, as 
it is found in the vaults of the obſervatory, or at 
moſt when it begins to freeze; and I found that 
the mercury in the ſingle barometer does not un- 
dergo any ſenſible change of height, whether it 
be expoſed to the open ſun in the heat of ſummer, 


or be in the ſhade in a place moderately cold. 
Vol. III. NV. 29, B b . 
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In the following obſervations I expreſſed the 
height of the mercury in the ſingle barometet, by 
inches, lines, and points, which are 6th parts of 
lines, the heights of the liquor in the double ba- 


rometer being expreſſed by the diviſions on that 
barometer which are each equivalent to 4. lines 


but are reduced afterwards into lines. 17 
inch. lin. poi. 


I. The ſingle barometer ſtand- 12 6 
ing at Fin 4 


The double barometer i in che great F 
heats ſtood at — } 45 div. 4 
Andina moderate 40 of heat at 2 *. 


. e The difference is 4 wa 2 ö 
5 or” "uh 
I. The fiogle barometer ſtand- 
ing at Jr 7 3 0 
The double barometer in the great 14 | diy 


heats ſtood at | 
Andina moderate degree of heat at 37 _ 7 0 


1 The difference is 4 & 0 

| | Or 19 
III. The ſingle barometer ſtand- Ro 

gat, Fr 7 
The double barometer i in the great L 33 div. A 


hears ſtood at — 
By And ina x moderate degree of heat at 28 


| 4 
| 8 . n 3 The difference is Ko & 
| | xi ict oil Graf 
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Un. i· 
IV. The dose barometer ſtand- 7% 2 

ing ar 1 . * 1 
The double barometer i in the gray, 8 

heats ſtood All ' 3c a 
Andi ina moderate degree of heat at 34 


. wal The difference is W ie 


* e Or 18 


V. The: — barometer dana. 
ing at. —— SY 10 0 

The double barometer at a . g 1 
rate degree of heat ſtood at —— 33 1 


And the barometer being removed 
to the open air 9 2 it N 2 30 2 
were ſtood at —— | 


- The difference IS: 8 


Or 10 
Being 1 likowice to find what would be- 


fall. the double barometer, when expoſed to the 
ſun about noon; in the greateſt heats of Fuly, in 
the year 1708, and the better to diſcover the ef- 
fects thereof, I placed M. Amontons s little f pirit of 
wine thermometer aſide of it. 

I obſerved the liquor in the . at firſt 
riſe very ſlowly in compariſon of the ſpirit of 
wine in the barometer, but after they had ſtood 
upwards of an hour in the ſun, carrying them back 
to their former place, which is in the ſhade, I ob- 
ſerved the liquor in the barometer ſtill continued 
riſing, while the ſpirit of wine, on the contrary, 
kept deſcending apace, to recover its former 
ſtare, Now tho? ſpirit of wine be very ſenſible 
of heat,and water very little in compariſon there- 
of; yet one would expect the ſame thing to be- 
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fal the water in the barometer, and the ſpirit in 
the thermorgeter, 23nd that\the cauſq ceafing, the 
effect muſt ceaſe likewiſe. We find, bee 
Fs the 1 having _ 5 86h goo 
egree of heat than r, and pre — 
longer withal, by feaſon gf its greater denſity, 
cChuntinues ſtill to heat the liquor, even when re- 
moved from the fun, and thus raiſes it conſide. 
rably higher, chan it was therein; and the rather, 
as the bulk of the mercury 1 — no ſenſible 
change by heat and cold, as I found by. expoſin 
the 15 ngle barometer to a hot ſun. _ — | 
As to the. ſpirit in the thermometer, the aa is 
very diffetent; for being à fluid very Os > 
dilated by the ſmalleſt heat, it condenſes agai 
with equal eaſe upon the ſmalleſt colt. 
"Tis: beyand doubt, - that. the different beige 
above-mentioned, between the liquor in the dou- 
ble barometer, while the ſingle barometer re- 
mined at the ſame height, and conſequently the 
atmoſphere was equally heavy, ariſe chiefly fram 
the dilatation of the liquor; whereaf there is. ſuf- 
ficient quantity in the phial, at the bottom af the 
barometer, and its tube ſlender: for upon the 
ſmalleſt ſwelling of this liquor, by the beat, 3 
very ſenſible proof of it muſt appear in the lie 
tube, which however does nat obtain fo much in 
my barometer; where, the liquor being but lit- 
tle, the elevation, accafioned by the heat, is in- 
conſiderable. I have ſhewn, however how: it may 
be applied, without falling inioa any error, by 
confounding the effect of the barometer with that 
of the thermometer, which, in the double baro- 
mas, een, en n * 


IX. 
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\ - 4 K '® 4 x CI _— OR 0: * 1 
1 * * 1. 2 P. 


Ix. A en for ef the 1 obſer 
| vations, node in W Places, 3. * *. 
Maraldi wt FAME ISAS 11 el arg 2; 


E eu el e red Hare! 


To arrive at 1 know! > of cho cle of: che 

phenomena, obſerved by the means of the buro- 
meter, it is not ſufficient to have "obſervations 
made only in one place, it is neceſfiry to make 
them alſo in different countries; to compare theſe 
obſervations togethorꝭ to gbſcrve'' the Nen 
between them, and their differences. 

Without a great number of tdele obttr vation, 
we are table to miſtakes In explainng by caufes, 
which would fuir' it nk particular! Conttry, - Phe- 
_ nemena which may Have 'more geneml cauſes 3 
and we might 5 as a property ef the whole 
maſs of air, What agrees with it only in ſome 
circumfkanecs or in a eertain extent of * country. | 

Several learned men, 'who have perceived che 
phyſical uſes that may be drawn from barometri- 
cal obſervations, ſites he mach thernſelves for ſome 
time to make them in different conmries, 'The 
marquis Salvago having communicated” to re 
thoſe which he had made at Genon 3 years age, 
J have compared them with our own;” which were 
wade at the ſame time at the Gbſetvatery. In 
comparing theſe obſervations, we have found 
ſome, which had particulars in them, which 1 
have thought worthiy of being retnarlted. I fall 
afterwards relate ſome experiments on the dilata- 
tion of the air, made near the equinoctial, whick | 
I have had occaſion to examine. 

The marquis Sulvago, in his obſervations: made 
at See uſed a ſimple barometer, —— into 


8 | Jl 20, 1709. 


inches 
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inches and lines of the Paris foot. This bars- 
meter is ſituated in an apartment, where the 
nr goth ap a line lower than at the ſea 
ore, as has been found 4 obſervation; ſo that 
ifwe would reduce the obſe 
the level of the ſea, we muſt add a line to each 
height of quickſilver, which 1 ſhall herealtee: men. 2 
7; 8 f 
In the elde of theſe . we ll 
not follow the order of time in which they were 
* but L ſhal begin with the maſt wan. 
8 
In 170%, at Peri, from Nev. 1 15 to 18, the 
barometer continued for 4 days at the height of 
28 inches within about f a line; the next day, 
Nov. 19, it fell to 27 inches, 4 lines, having 
fallen 8 lines in 24 hours; the next day, it roſe 
again 10 lines, being on November 20, at 28 in- 
ches, 2 lines; during this variation the conſtitution 
of the air did not nt the ky haying' yon vey. 
calm and ſerene. - 
The ſame year, at Genoa, from Nov. 15 to 
18, the quickſilver continued at the height, of a 
little more than 28 inches, as it had been the 
ſame days at Paris. The next day, Nov. 19, at 
Genoa, the wind being S. the barometer fell to 
27 inches, 5 lines, having fallen in one day 
lines at Genoa, almoſt as it did the ſame day at 
Paris. It remained only that day in the fame 
fituation; but it roſe again the next day to 28 
inches ; and” the 21ſt, to 28 inches, 2 lines, as 
— happened a at Poris. the wind x was turned to the ; 
The aas your, from Nev! 20 to 28, 1 bk: 
rometer remained at Genoa and at Paris generally 
at 28 inches, 1 line. During theſe 8 days at 


Paris, the wind was ſometimes at W. and ſome- 
3 times 


rvations of Genoa to F 
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times * N. W. at eus, the wind was Ae 


N. 
"New, 30, at Paris, the barometer, fell to 27 N 
| inches, o lines, the wind being N. W. Dec. 1, 
it roſe again to 27 inches, 10 lines, the pt 
being W, and the weather fair ; the next day, .it 
roſe 2 lines more, having been at 28 inches; ſo 
that at Paris, from Nev, 28 to 30, it fell above 
an inch in two days; and from Nov. 30 to Dec. 1, 
it roſe 10 lines in 24 hours. | 
The ſame variations almoſt happened alſo at Ge- 
noa on the ſame days. By the obſervations of the 
marquis Salvage, from Nov. 28, when the baro- 
meter was at 28 inches, 1 line, it fell the goth to 
27 inches, 4 lines, having fallen 9. lines in two 
days, the wind being N. E. the next day, it roſe 
5 or 6 lines, a little leſs than i it had the fame day 
at Paris. 
It appears from theſe obſervations, that great 
variations happen in a little time in the height of 
the barometer, both at Paris and Genoa; and that 
there is a great conformity in theſe variations, 
which happened at the ſame time in ſuch diſtant 
countries. It appears alſo, that they have no great 
relation to the changes of the winds z for the varia- 
tions of the barometer, which happened from Nov. 
19 to 20, happened at Paris without any remark- 
able alteration of wind; and if on that day the ba- 
rometer fell at Genoa with a S. E. wind, gs: role 
with a N. wind; in the variation which happened 
the 28th, the quickſilyer fell with a N. E. wind 
which commonly makes it riſe. So at Paris, the 
barometer fell with a N. W. wind, and roſe with 
a W. with which it uſed to fall. But what rapi- 
dity muſt we aſcribe to the winds, to cauſe ſuch 
quick alterations i in cities ſo diſtant ? „Na 
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It is net only in theſe ſudden variations: which 
"wa thee very ſeldoin, that we find this conform 
there is the fame agreement alſo in che change 
of the barometer, which are made more flowly, 
and 1 5 in theſe tes cities during the Walk 
ear. N 
3 As it — be tedious 95 relate all the obſer. 
vations made for the three laſt years, in which 
this agreement is found, 1 have made choice of 
the moſt remarkable. th 


I'S — 
wy 3 


At Brien 71. * FI Weg ; 
: abt Baron. With, _ 
47 17915 3 o 8. TE: 
BS e Sim, x 0 * 


e 1e. 1 to 7, in the f of 60 the 
quickſilver roſe 12 "lines at Paris, and 9 9 at 
GE... 8 
Fel. 13. 27 3 8. n 27 5 SB. 
19. 28 1 calm > 27 114 N. >. 


3 Feb. 13 to 19, in 6 PRE the barometer 
roſe 10 lines at Paris, and 6 at Genod. | 


Oi. gi. 28 O cam 28 0 calm. 
Mad. . 26 9 8. E. * 427 * S. W. 
20. 27 11 8. 28 N. 


By the obſervations of 03. 31, $i Nov. © in 
4 days, the barometer fell at Paris 13 lines; it 
fell at the ſame time at Gexaa- 11 lines, tho” the 
winds were different. Nov, 20, the barometer 
role to a great height, being the ſame within 
about 2 lines in both theſe ckies, tho? tlic wind 
was 8. at Paris, and N. at Gens. 


Dec. 10 28 1 cam 28 4 N. 
1 27 % % Sb: 
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By theſe 6bſervarions the barometer fell, in 5 
_ out fr inch at Paris * ae Genoa. e 


ne 591, An » 1:36, 5 
Arn . | 7 At Gus. * 

no. S N, Baron Winds... 
Mraz; CCC 


„„ 

In 4 days, the barometer fell 6 lines at Paris, 
and 4 at Genoa, tho? the wind was very different. 
July 20. 27 11 S. gentle 28 © N. gentle 
24. © 27 41 N. W. V7 G S. R. 
July 20, the winds beibg oppoſite at Paris and 


Genoa, the barometer roſe pre ty equally; it fell 
afterwards 6 lines in each place, in 4 days, the 


winds having changed, and beipg ſtill — 
that, is N. W. at Paris, and S. E. at Genba. 
Dec. 22. 27 10 S. W. 28 0 S. EK. 
2%. 2 2 calm. 27 Ni Bil 
In 5 days the barometer fell 8 br at 3 
and Io at nde 12 


1708. „ 8 3 5 . ae ” 
Jan. 11. 26 10 cal. and fair 27 3 S/W. 
| fo UE ²˙ W Tx RT 
The barometer roſe in 6 days at Paris 10 lines, 
at Genoa 8, the vu yy very different | in "op 
two cities. 
Feb, 6. 27 22 W. 27 65 N. 
10. % 10 oy be 9 N. 
By theſe obſervations the barormeter roſe 6 
lines in theſe two cities, the wind . Loa 
variable at Faris: 4 at Genog i it was al os 
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4 10 * 


R Parks. 5 At Grnon, 
"2708. | Baron. 4 Winds... = PTA Winds. 
Mar.20. 27 8:calm and fig 2 1 calm. 
bi 22. 27 2 N. % „% 2A 31 N. 
| The barometer being at a- mean height, dnn 
2 days 6 lines at Paris, 4 at ee, Ow Aa N. 


wind at both cities. Th =: 
1.21% 27 4 S 275 12 E. 
Nov. 19. 28 2fcalm 28 he calm” 
23. 27 6 N. W. 247 oh . 


24. 27 114 N. W. 2570.27 2 1 


The I och, the barometer being at a 88600 height 
fell till — 23d, and from the 23d to the 24th 
roſe 6 lines in a day. But at Genoa this inen 
was a day aſter it happened at Parirx. 
Dec. 10. 27 U 
1 45 15. 27 ＋5 rain OBI, rain 


By all theſe obſervations, and: « geit m 


others, which I do not relate, it is manifeſt, that 


there is a great agreement in the variations, which 
happen at the ſame time at Paris and at Genoa, 
whether theſe alterations were quick and ſudden, 
like thoſe which were firſt related, or ore ſlow 


like the laſt. ton 


This correſpondence of the akteratidiy' of: the 
barometer, ſeemꝭ to have no great relation to the 


: conſtitution of the air, or to the winds, Which 


prevail at the ſame time in different countries; for 


the quickſilver riſes at Genoa, when it riſes atParis, 
and falle in like manner, whether there is the 
ſarne conſtitution of the air, or whether the ſame 


wind prevails in bog theſe Ities, which is very 
ö rare; 


1 
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rare; or whether both of them are different. It 
would be a thing worth examining by obſerva - 
tions made in very. diſtant places, to what diſ- 
tance ſuch a conformity in the variations of the 
barometer is found. 
This long ſeries of chi es at Paris and 
Cenoa, com compared together, ſhews, that to find 
the height of mountains, by barometrical experi- 
ments made at the ſame titne in different places, 
after the manner propoſed in the memoirs of the 
academy, thoſe muſt be made uſe of, where the 
quickſilver keeps in the , barometer at a mean 
height, and prefer theſe before others, where the 
quickſilver 18 found near to greater and ſmaller 
clevations, becauſe in the mean heights of the 
quickſilver the differences between different coun- 
tries are more uniform. 441 4 
- By the compariſon of the che vate made 
with this choice, we find between Paris and Genoa 
2 difference of 3 lines height of quickſilver, which 
it has at Genoa more than at Paris; and as in 
the obſervations at Genoa, the Dare is a line 
lower than it ſhould: be at the ſea- ſide, there re- 
ſults a difference of 4 lines of quickſilver between 
the Paris. obſervations, and thoſe which ſhould 
be made at G8nog by the ſca-ſide. This difference 
between the level of the ſea at Genoa and at Paris 
agrees with what had been concluded by the ob- 
ſervations of Paris and eee reJMeg: in, the 
memoirs of 1703. | 
It has been ee in 1 memoir, that the 
differences which happen to the barometer in the 
lame place, between the greateſt and ſmalleſt ele- 
vation, are greater in the northern than in the 
ſouthern countries, where theſe differences leſſen; 
ſo that towards the RR e are end 
to a trifleQ. = #7; lt | 
F | 'E 02 Several 


N. than Genoa, the variations have been obſerved 


at Marſgilles 10 lines 4, as at Zurich. 


* 5 ** — a A 
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Several obſervations received ſince that time 
from ſeveral places, are conformable to this ob- 


ſervation. At Upminſter, in England, which is | 


more N. than Paris, the variations of the baro- 
meter are alſo greater than at Paris; thofe at H. 
ris are greater than at Cena; and the variations 
obſerved at Gonoa, are alſo greater than thoſe 
which reſult from the ' obſervations of F. Laval: | 
made laſt year at Mar ſoillos, - which 18 mote 5 
ſouthern then Genoa. -- gs: 

This remark, which is conkema by" 4 Sent 
number of obſervations made at the ſame time 
in different places, does not agree with the obſer- 


vations made by M. Sobeuabæes at Zurict theſe 3 


laſt years; for tho? Zurick is much more to the 


to be ſomething ſmaller at Zurick, far from hav- 
ing been greater than at Goon. In 2706, the 
difference between the greateſt and kæaſt — 
of the barometer was at Zuric 10 lines. At G. 
noa, the ſame year, this difference was 1 inch, 

x line. In 170%, at Zurich, it amounts to 11 
hon z at Genoa, it was 1 inch. In 1708, by the 


obſervations made at Zurick with the upright ba- 


rometer, which I think preferable to the inelined 9 
one, the variation was 10 lines; at Genoa I inch 5 f 


It muſt be obſerved, that the places of the ob- 
ſervations, where this: rule is found, are — 
at heights very little different from each other, and 
are but little elevated above the ſurface of the ſea, 


as appears by the difference of the heights of the- 


barometer, which is found between theſe obſerva⸗- 
tions, and with regard to thoſe which have been 


made near the level of the ſea. But it is not ſo 


witk regard to the obſervations of Zuricł, which 


are not ccenformable to this rule, For by the ob- 
| | ſervations 
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ſervations made during the whole year: r708 at 
Genaa and Zurick compared there isa 
difference of 1 inch, 8 lines of quickfilver, found 
between the level of the fea and Zurich; which 
ſhews that the place of the Zurict abſet vations is 
very much elevated above the places of the E 
2 and ſtill more a n the 


7 his virial] ths Lenten: being len 1 N 
high places than in the low ones, is alſo conſirned 
by the obſervations ſent laſt year by F. Laval: to 
the academ: for having made barometrica} . 
ſervations for 10 days together on the mountain 
of &i. Plan,” which is mort northward by 2“ f a 
degree than Maryeilles, and is elevated above the 
level af the fea: about 480 toiſes; having com- 
pared them with thoſe hich were made ar che 
ſame time at the obſervatory at Marſeilles,” he 
found that at Marſeilles the barometer varied 2 


lines 2, when it varied but 1 line 4 at Sr. Pilor. * 


F. Laval aſcribes this difference partly to the 
beat, which is leſs in elevated than in low places, 
partly to the nature of the air, which being more 


rarefied in the elevated places, is leſs ſubje& to 


the alterations, which nen either to its 
heavineſs or lightneſs. 

We might . chat it e be 
neous matter diſperſed in the air, which cauſes 
a part of theſe variations, and has 4 once effect 
in the lower air than in the upper. 

_ Having compared together che barometricat 
experiments, which have been. hitherto made in 


different parts of the earth during the whole year, 


E have found that the variations af the barometer 
obſerved at Zunrick approach much nearer to the 
variations obſerved near the 3 _—_ _ | 
_— made hitherto in Europe. : 


* 1 
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I have examined on this occaſion various 
riments made near the equinoctial on the Alas. 
tion of the air, to ſee whether the air of this cli- 
mate by dilating followed the reciprocal ratio of 
the weights from which it is eee ccc 
to M. Mariotte's rule. oY 
. Thefe experiments were mide. at Malaca by 
F. de Beze, during a ftay of 7 months which he 
made at that place, which, tho ſituated in 2 de- 
grees of north latitude, enjoys, according to the 
report of the fame father, a. pretty temperate air 
for the climate, the heat being en and 
not very variable. 
Theſe experiments are related among the 0b. 
fervations. Phyſiques. & Mathematigues, printed 
in 1692, with F. Gonuie's notes in the ee 
An able philoſopher told me .before my. de- 
« parture from France, that he had been affured 
«© that there was no ſenſible difference in the ba- 
< rometer, found in all the places ſituated. be- 
te tween. the tropicks, provided the obſervation 
was made in a place on a level with the ſea. 
« I was willing to examine the truth of this when 
6] arrived in the Indies; and as J had no baro- 
„ meter mounted, 1 made uſe of a glaſs tube 29 
< inches long, ſealed hermetically, and exactly 
&« divided. into inches and. Ines, with which -F 
« made the Toricellian, experiment in different 
places between the tropicks ; but I have found 
« every where a pretty ſenſible difference in the 
e elevation of the: quickſilver, not only with 
<« regard to the different places where I ob- 
4 ſerved, but often alſo in the ſame place, where 
the quickſilver was more or leſs elevated ac- 
« cording, to the different diſpoſitions. of the airy 
tho, to ſay the truth, this ne does ot 


RN 


F 
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ge equal that which is found out of the tropicks, 
« ſince, according to what I have been able to 
« obſerve, it does not exceed g or 6 line. 

« T have already ſent to France the experiments 
cc bien I had made on this ſubject at Sam and 
« Pondichery. Theſe are what we made at Max 
« /aca and Batavia.' ' © ut 
Having choſen at - Malaga a day whey the | 
air appeared very pure, and the heaven was 
« not covered with any clouds, to make the ex⸗ 
« periment: e found, that the uickſilver in 
« the tube kept up conſtantly to the height of 
« 26 inches 6 lines above the” werber of. that 

« which was in the baſon. 20 
The heat was at that time PeAry Veen for 
« the climate, and the thermometer was at 69 deg. 

As I have obſerved by ſeveral experiments, 
« that the quickſilver uſually kept up to a greater 
height when the heat was leſs, and that it fell 
„hen the heat increaſed, tho? the ſky was 
V equally ſerene and clear, I thought it would be 
« proper to mark the degrees of the thermometer 
« at the ſame time, tho! there is not an exact 
proportion between tbem. 

Being afterwards willing to try the elaſtic 
ce force of the air, we left three inches of air at 
the top of a tube, and having reverſed it in 
« the quickſilver, where it immerged 7 lines, 
ei that of the tube remained at the height of 20 
* inches 7 lines above the ſurface” of the other; 
e and the air dilated occupied 7 inches 10 lines. 

Having afterwards left 7 inches, 6 lines of air, 
the quickfilver remained at the height of 16 in- 
ches, and the air dilated occupied 12 inch. 5 lin. 

In conſidering theſe obſervations, it is eaſy to 
{ce that they do not follow M. Mariottes rule; 

r in the firſt experiment, 7 inches 10 lines of 
= air 
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air dilated after the reverſing of the tube; to 3 in- 
ches of natural air before the reverſing, has not 
the ſame proportion as 26 inches 6 lines in vacuo; 
to f inches 5j lines exceſs of 26 inches 6 lines, to 
20 inches 7 lines, the height which the quick: 
filver had with the dilated air, as it ought to be 
according to the rule. It is the ſame with the ſe. 
eond experiment; but in thefe 2 experiments, 
the proportion of the dilated air to the natural air, 
is leſs than the atmoſphere, to the difference be. 
| tween the height of quickſilver in the vacuum, and 
the height of the quickfilver with the dilated air. 

Having calculated theſe 2 experiments, to 
know what the dilatation of the air ſhould be by 
the common rule; in the firſt where the natural 

air was 3 inches, after the reverſing the dilated 
air ought. to occupy according to the rule 9 in- 
ches 11 lines; but by the experiment it occupied 
no more than 7 inches 10 lines; the difference 
between the experiment and the rule is, 2 inches 
x line, by which the ſpace occupied by che dilated 
air, Was les. 

In the fecond experiment, 7 inches 6 lines of 
natural air after the reverfing, ought according to 
the rule, to be dilated, and fill the ſpace of 13 
inches 1 line; but by the obſervation it oceupiet 
no more than 12 inches 5 lines; the difference 
between the obſervation and the rule is, 2 inches 
8 lines, by which the obſervation is leſs 3 and con- 
fequently, according to theſe experiments, the air 
of Malacs does not follow the rule, and 18 leſs di- 
lated than that of Europe. 5 

Befides theſe experiments made at a thine when 
the air was pure and ſerene, F. de Bias made 
others alſo, whilſt the ſy was leß clear; and very. 


They are related after the firſt in the follow- 
ing manner. 
„ At the end of the moon, the ſky. 08 


« nary, I repeated theſe experiments in the ſame 
place, the thermometer was at 63 degrees. 
Having filled the tube with quick- ſilver, 
and reverſed it in that of the baſon, where it 
immerged one inch; it kept up at the height 
of 26 inches 10 lines 4 above tlie ſurface of the 
quickſilver. 

Having afterwards put ſome chr in 


might remain 3 inches of air, and baving 
plunged i ic in the quickſilver, the air dilating it- 
ſelf, occupied 7 inches -5 lines 2, and the 
quickfilver 20 inches 6 lines +, - 

« Having left 6 inches of Ar, the quickilrer 
kept at the height of 17 inches 2 lines 4, and 


inches ꝗ lines 2. 
Having left 9 inches of air, t the quickſilver 
* occupied but 14 inches 6 lines, and the dilated 


« were made in a place raiſed 15 or 20 feet per- 
« pendicular above the level of the ſea,” 
By the compariſon which we have made of 


difference between them as in the preceding ob- 
ſervations; for the 3 inches of natural air after 
the reverſing, dilated in ſuch a manner as to oc- 
cupy only 7 inches 5 lines 2, whereas, by the 
rule, it ought to contain a ſpace of 9 inches 6 


and the rule is 2 inches 1 line 2, within about £ 


Vor. II. No. o. Dd,  -.. ceding 
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« very. cloudy, and the air leſs clear 9 ordi- 


the tube to the height of 26 inches, that there 


the dilated air N the delt of the ſpace 10 | 
« air 13: inches 6 lines. Theſe experiments 


theſe obſervations with the rule, we find the ſame 


lines 1. The difference between the obſervation . 


a live of what was found in the firſt of the pre- 
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ceding experiments; which ſhews the exactneſ 
of both of them. = „% i be Sa» 

In the ſecond expetirtient, 6 inches of natura] 
air incloſed in the tube, after the reverſing fills 
the ſpace of 10 inches 9 lines 43 this ſpace, by 
the calculation founded upon the rule, ſhould be 
13 inches 3 lines. The difference is 2 inches 5 
lines 4, by which the dilatation is found leſs by 
the obſervation than by the rute. 

In the laſt experiment, 9 inches of natural air 
incloſed in the tube being dilated by the reverſing, 
occupied 13 inches 6 lines, and by the calcula- 
tion founded upon the rule, it ought to fill 16 
inches 1 line 4. The difference is 2 inches 7 lines 
35 by which the experiment gives leſs than the 
rule. | 3 
It is therefore manifeſt by all the experiments 
of F. de Beze, that the dilatation of the air, 
which reſults from them, is much ſmaller than 
that of our air, and that it does not follow the 
proportion found by the experiments of Europe. 

It might be ſuppoſed that this pbænomenon 
comes from the particular conſtitution of the air 
of Malaca, which being very much rarified þy 
the heat of the climate, is afterwards lefs ſuſcep- 
tible of ſo great a dilatation as ours; but ſo 4 
as we may judge by experiments made in Europe, 
this explanation alone is not ſufficient to give the 
reaſon of the great difference between the dilata- 
tion of our air, and that of Malaca, even though 
we ſhould ſuppoſe the heat which cauſed this rare- 
faction to be as great as that of boiling water. 

Theſe are the obſervations which we made. 

I took a tube 38 inches long, in which I put 
quickſilver to the height of 35 inches, ſo that 
there remained 3 inches of air; I immerged this 
whole tube in boiling water, to rarefy the air 
 Eonrained in it; I afterwards ſtopped the = 
wit 
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with my finger, and having taken the tube out 
of the water, I reyerſed it in the quickfilver ; fo 
that above an inch was immerged. Immediately 
after the reverſing, the quickſilver kept within a 
few lines of where it keeps by the dilatation alone 
without having rarefied it. But the quickſilver 
was ſeen to rife in the tube, as faſt as the air was 
condenſed in cooling; and when it was entirely 
cooled, the quickſilver roſe an inch and 2 lines 
more than it did immediately after the reverſing, 
and more than M. Mariotie's rule required; and 
_ conſequently the rarefied air was leſs dilated than 
by the rule, by the ſame quantity of 1 inch and 
2 lines. We have found by the experiments 
of Malacs, that the 3 inches of air dilated 2 
inches 1 line leſs, than by the rule ; the air of 
Malaca therefore dilates leſs than our. air rarefied 
by the heat of boiling water. 

I made the ſame experiment upon 6 inches, and 
afterwards upon 9 inches of air, and I always 
found that our air rarefied by heat, dilated much 
leſs than the air of Malaca, and that the diffe- 
rence found with regard to the rule is twice as 
great in the air of Malaca as in ours rarefied. 
Whence we may infer, that this leſs dilatation of 
the air of Malaca comes not only from the great 
heats of the climate, but from its own nature be- 
ing leſs apt to dilate than ours. 

As the air dilates otherwiſe at Malaca than it 
does in France, at an almoſt equal height with 
the ſurface of the ſea; and as in France the dila- 
tation is found at great heights different from 
that which happens to the lower air, as reſults 
from the obſervations made on the mountains of 

Auvergne and Rauſillon, we may infer, that the 
whole maſs of the air has not the property of di- 
lating itſelf according to the ratio of the weights. 

= Dd 2 
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We may alſo infer from theſe different dilatations, 


that the air is heterogeneous in theſe different 


parts, and that we ſhould therefore be cautious: 
of founding a general ſyſtem upon particular. 
experiments, let them be ever ſo certain and nu- 
merous. 

It muſt be obſerved; that at Comp: ha * 
rallel of which differs from that of Malaca but 
2 degrees + towards the N. the refractions of the 
ſtars have been found ſmaller than in Europe. It 
would be a thing worth examining, whether any 


relation is found between the manner, in which 


the air is dilated under ſeveral climates, and the 


different refractions of the celeſtial objects obſerved 


at equal heights above _ ſurface of the ſea.” 


X. Obſere ations on cray- -fijh, ty M. Geof. 
froy, 1 * 5 ; tranſlated 2 . Chang: 


bers. 


Among the multitude of obſervations on the 
ſeveral parts of natural hiſtory, there are ſome: 
{till obſcure, and as it were unknown, for want 
of being confirmed by new experiments: and yet 
the making new diſcoveries is not enough to make 
philoſophy flouriſh, unleſs we prevent the old 
ones from being loſt. Hence there is a neceſſity 
for handling a- new ſome ſubjects which ſeem to 
have been neglected for a certain ſpace of time, 
and of which nothing is Known, but upon the 
credit of ſome writer, whom it may not "_—_ 
be fafe to truſt. 

In purſuing this method, one has the pleaſure 
either of confirming the vulgar opinion, or of 
confuting it, or at leaſt of clearing and explaining 
it; for when only a few — e end a 
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ſubject, it rarely proves to be exhauſted. This 


was what induced me to make obſeryations a- neẽw- 
on the cray-fiſh, and particularly on the ſtones 


found therein at the time when they- change their 


covers, and which, by reaſon. of their figure, are 


called crabs- eyes. 

The common opinion touching theſe ſtones. is, 
that they are found in the brain of the animal, 
which is what Geſner,. Agricola, and Bellonius af. 


firm; and yet fo far are they from being in the 
brain, that they are rather found about its ſto- 


mach. - 


Van Helmont 8 to dale * the frſt who 


apprehended this, but he having rendered him- 

ſelf ſuſpective on other occaſions, his opinion could 

not make its way; but the vulgar one ſtill pre- 

vailed, except in a few perſons who could ſee that 
experience was for him. 

This author had obſerved, that conn the 
middle of June the cray-fiſhes begin to grow 
ſick, as being the time when they are to change 
their coats, or covers. For nine days, and up- 
wards, they continue languiſning, and as it were 
dead; in which compaſs of time, Helmond af- 
firms, that a new membrane is formed, which 
incloſes the ſtomach, and that between chis and 


the former ſtomach, a milky liquor is diſcharged, 
which, falling on either ſide, hardens into ſtone. 


This new membrane, according to him, ariſes 
from the pellicle formed on the ſurface of the 
milky liquor, and growing into a new ſtomach ; 

the old one within it, and the remainder of the 
liquor with the ſtones themſelves, reſolve by little 
and little, and ſerve the animal for food during 


27 days that theſe ſtones laſt ; for the animal cats. 


nothing all chis while, nor is there any thing elſe 
found i in its ſtomach, 
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I have not been able to trace all theſe matters 

related by Van Heimont, but have made ſome ob- 

ſervations which agree with his. | 

[ have found cray-fiſhes very ſoft, and ſo ready 
to. quit their ſhell, that it was quite raiſed, ſo as 
to let the new one appear under it, like a 
very thick membrane, which only wanted time 
to become as hard as that goin aff | 

This outer ſhell when it roſe, I PER very 
thin, and the inner membrane, which uſes to line 
it, no longer. adhering thereto, ' but forming a 
new ſhell. And the like I have obſerved in the 
tail, commonly called the neck of the cray-fiſh, 
| where the ſhells readily aroſe, and let the mem- 
brane that was to ſucceed them appear. 
The ſame I have found upon breaking the 
cla ws; ſo that upon the whole we may ſay, that 
while the craw-fiſh is putting off its ſhell, the in- 
ner membrane thereof ſeparates therefrom, and 
growing gradually thicker, at length forms a 
new ſhell. 

And IJ have ſince obſerved, that thoſe which 
are beginning to quit their ſhells, and whoſe in- 
ner membrane is come to a competent thicknels, 
have ſtones in them perfectly formed, reſembling 
in figure the heads of young muſhrooms. 

To aſcend to the origin of theſe ſtones, I have 
opened cray-fiſhes at other times of the year with- 
out finding any thing in them: but in my laſt 
obſervations made this month of Auguſt, opening 
ſome vigorous cray-fiſhes, which were only be- 
ginning to moult, in lieu of each ftone, I found a 
film or lIamina, ſwimming in the middle of a 
flimy ſubſtance, and which was perfectly the en- 
brvo of the ſtone. This ſtone, with its flime, 
weie incloſed in a little flender membranous 
b 48. 1 | 
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I have found others, where the ſtones were 
quite formed, and the ſtomach ſolid and full of a 
browniſh liquor, very mouldy and ferid. © 

Under the bag where the ſtones are incloſed, 1 
have found a flat membranous veſicle, whoſe uſe 
I do not undefſtand, only it has been obſerved, 
that when the ſtone diſappears, this veſicle be- 
comes full of a ſweet limpid water, and poſſeſſes 
the ſame ſpace as the ſtone poſſeſſed. In others, 

have found large fair ſtones, and a new delicate 
membrane, incloſing the ſtones and the ſtomach. 
Upon raiſing this membrane, there were 3 new 
teeth viſible thereon, fimilar in all reſpects to 
thoſe of the old ſtomach ; ſo that no doubt can 
any longer remain, whether this membrane be- 
comes at length the real ſtomach. 

In cray- fiſhes, which had caft their coats, 
J have found the ſtomach full of a brown liquor, 
the membrane of the ſtomach being here very 
tender, and no appearance of viſcid matter in it, 
nor any remains of the former ſtomach. The 
ſtones were much leſſened, and appeared as if co- 
roded by ſcme diſſolvent; they were covered 
with a very fine membrane, which was the only 
thing that Na them from the cavity of the 
ſtomach. 

In other etays fiſhes, which had moulted a lon- 
ger time, I did not find the ſtones in their uſual 
places, bur quite in the ſtomach, where they were 
Joined together by their concave parts. 

In others, where the new ſhell was' almoſt ar- 
rived at its full hardneſs, I found nothing in the 
place where the ſtones uſed to be lodged, but a 
white ſpot, which was no more than the two 
membranes of the veſicle, that had contained the 
ſtone, ſhrunk cloſe together. Upon opening the 


| omach, I found it full of a yellow liquor and 
food, 


| 


} 
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food, without any remains of a ſtone; and have 
S even found pieces of ſhells, and claws 
of other Cray fiſnes half di geſted therein. In 
theſe laſt are likewiſe found te ſpace: formerly 
poſſeſſed by the ſtones, taken up by another ve. 
ſicle, full of water, already mentioned, — Al 
which obſervations prove, | 
-- 1ſt, That the ſtones taken from! the e 

cray-fiſhes, are not lodged in their brain, but 
cloſed in the ſtomach, which; is placed below. 

a⁊2dly, That they are not the ſeed or origin of 


the new ſhell, as ſome. have imagined, ſince they 


Jubſiſt after the ſhell is formed. 
3dly, That upon caſting their ſhells, they 
Kkewis change their ſtomach, without any appa- 
rent renovation in the other parts, excepting. te” 
inteſtine, which ſeems to ſhare 'the fate of t 


ſtomach. | 
4thly, That the Gong are not found. til their 


4 ſeaſon of moulting, and that they are afterwards 


lodged in the new ſtomach, where they continue 
leſſening, and at length are totally conſumed. . 
5thly, That theſe ftones, together with the 


Ad ſtomach, ſerves the animal as food during its 
ſickneſs, occaſioned by the moulting. 


Some authors imagine, that the blue colour of 
ſome of theſe ſtones ariſes from a peculiar malady, 
incident to ſome of them at the time of their 
moulting. If this be not the real cauſe, 'tis at 


leaſt certain, that the ſtones of this colour aſſume 


a fleſh colour by boiling; and I have even known 
them turn red by the mere heat of the fun. 
Hence it is, that among thoſe uſed in the 
ſhops, ſome are blue, and others carnation ; for 
I can ſcarce conceive that the greateſt part of the 
ſtones, commonly ſold, are counterfeit, as ſome 


. have aſſerted, on account that the great quantity 
thereot 
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thereof in uſe, ſince we find cray-fiſhes «enough 
almoſt / every here; | beſide, that theſe ſtones 
conſiſt. of layers, or ſtrata, like bezoar, which 
art would. have much ado to tmitate ; not ro 
mention that they turn black, exfoliate and 
yield a urinous ſmell upon calcination; ; a proof 
of their being really derived from the animal 
kingdom. To which may be added, that in the 
analyſis, they yield an urmous ſpirit, with a little 
volatile ſalt. Upon the whale, *tis more 
than probable, that the crabs eyes uſed among 
us, are taken from the living animals; and that 
the blue or ruddy ones, mixed among them, come 
from the ſick and dead ones. 
The virtues of crabs eyes are commonly b 
poſed to be no other than as meer ab48, baits ; 
but the following experiment will prove, that 
they have other properties, Wer —_ them! in- 
to the very maſs of blood. : 
A perſon having taken a potion, * 
crabs eyes were an ingredient for ſome acrimo- 
nies which incommoded him, found himſelf 
ſeized all at once with an eryſipelas in the face, 
which hereby became ſtrangely bloated, attended 
with violent prickings, the bloating reached his 
throat, and hindered his ſwallowing. At firſt, 
it was feared, that ſomething had been mixed 
among the crabs eyes, Or chat they had been 
pounded in a braſs mortar, and had imbibed the 
pernicious quality thereof; upon which the ſame 
potion was ordered with other crabs eyes, which 
ſtill produced the ſame effect, till at length the 
patient being informed that there were crabs eyes 
in the draught, eaſed the phyſician of his per- 
3 by telling him, that ſhe had found che 
like every time ſhe had taken crabs eyes; upon 
which, the crabs eyes being diſcontinued, the 
Vox. III. NS. go. Ee ſymptom 
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ſymptom ceaſed, and it has been ſince obſerved, 
that crab's eyes had the ſame effect on her ſon, 
upon which it may not be amiſs to. obſerve, how 
much the effect of remedies may be diſturbed by 
conſtitutions, Tho? we only ſpeak. of the — 
found in cray-fiſhes ; yet there is a ſpecies of lob- 
ſters, called aſtacus marinus, where they are like- 
wiſe found. This ſpecies is perfectly like our 
cray- fiſhes, ſetting i its bulk aſide. 

To conclude ; it ſome people have an averſion 
for cray-fiſhes, Yan Helmont obſerves, that thoſe 
animals, in their turn, have ſo great a one for hogs, 
that if any come near them, they preſently die. 
Hence, ſays he, it is that in Brandenburg, where 
ſtore of them are caught, the waggoners, who 
carry them, are aalen to keep watch all night, 
to prevent any hogs from paſſing under their wag- 
gons; for that if only one paſſed, there would 
not be a cray-fiſh alive next morning. 


XI. 07 the formats on wo 5 of the ſhells 
of land and water animals, either of the 
fea or of rivers, by M. de Reaumur r; 
tranſlated by Mr. Chambers. 


The wiſdom of nature would not have done 
enough for the preſervation of animals, if, con- 
tenting herſelf to have framed their internal parts 
with wonderful art, ſhe had not employed the 
ſame addreſs to defend them againſt other bodies 
around them, the too rude touches of ſuch bodies 
would have quickly deſtroyed thoſe ſo flender 


canals, and thoſe fibres fo very ſubtle, whereon 


their whole mechaniſm depends. Hence we find 
thoſe delicate parts inveſted with diverſe coats, or 
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odvers, not eaſy to be altered by the bodies a- 
round, being not only in an under skin, cloſer and 

firmer chan the reſt; but this uſually covered 
with hairs, feathers, ſcales, or ſnells. Under theſe 
little ramparts, if I may uſe the term, the ani- 
mal machines are ſheltered from all the attempts 
of bodies, which are continually rubbing and 
beating upon them; and the care of nature is 
even gone ſo far, as to proportion a ſtrength of 
theſe defences to the weakneſs of the parts within; 
I mean, that thoſe animals, which either by their 
figure, or their ſoftneſs of their ſubſtance, lay 
them moſt open to the bodies around, have the 
ſtrongeſt coverings. Thus we find ſhells on thoſe 
whoſe ſubſtance is very ſoft and moiſt, and figure 
almoſt flat or ſpiral, which would otherwiſe, by 
this double diſadvantage, be liable to lacerations 
from the ground, ſand, or ſtones they creep upon. 
The number of different kinds of animals, both 
in land and water, preſerved by means of ſuch 
ſhells is immenſe; as is alſo the art and ingenuity 
they are framed withal. Nature ſeems -to have 
taken pleaſure in varying their ſtructure, colour, 
and ſhape; inſomuch that the admirers of the 
beauties of the creation have moſt of them made it 
their buſineſs to collect all they could meet withal, 
every new ſhell furniſhing ſome new curioſity; 
their cabinets, tho? they only contain a ſmall part 
of thoſe which deck the univerſe, yet have enough. 
to excite the admiration of all, who know how 
to admire. Hitherto indeed they ſeem to have 
confined themſelves to the bare contemplation of 
this beautiful piece of wo. kmanſhip, no body 
that I Know of, having explained the manner 
wherein it is produced ; ſo that finding nothing 
to be learned on this head among authors, I con- 
ſul: ed nature herſclt by ſeveral experiments; and 
E e 2 | tis 
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to explain the formation of ſhells before their 
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tis on the reſult thereof the ole W ng fyſtem is 
formed. ns you .; Tor 
Tho' at firſt light, i may appear mu natural 


owth; yet I ſhall here obſerve a contrary or- 
er, and begin with explaining the manner in 
which they grow, by reaſon this was eaſier to be 
diſcovered by experiments, and that it afforded an 


eaſy inſight into their formation; which, ag 
one may ſay, is only the firſt degree of growth. 


A body may grow in two different manners, 


or to ſpeak more preciſely, the little parts of 
matter which unite themſelves to thoſe a body 


before conſiſted of, and hereby augment its bulk, 
may be joined to it in two different manners. 


The former when they have firſt paſſed thre? the 


body itſelf; and are prepared therein, and hereby 
rendered fit to poſſeſs the place they are carried 
to, ere they become united thereto, which is 
commonly called, growing by vegetation, and 
in ſchools, by intuſſuſception. Thus it is the 
ſap mounts in plants, by little canals in the plants 
themſelves ; which, after preparing it, ſuitably 
conveys It to diverſe parts of the plant, where it 


ſtops and adheres, and conſequently inlarges the 
body of ſuch plant: and tis thus that the blood 


in an animal, being conveyed by the arteries to 


the extremes of the body, adheres | to the fleſh and 


augments its bulk. 
The 2d ſpecies of growth- is, when the new 


parts are applied to the body, without paſſing 


through, or undergoing any Preparation in the 
body itſelf, which is called growing by appoſition, 
and i in the ſchools, by juxtapoſition. Thus it is 


all thoſe artificial plants grow produced by the 


chymiſts, as likewiſe all chryſtalliſations, ſalts, 
Now 
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Now the growth of ſhells muſt be performed 
after one of theſe two manners; they who make 
every thing vegetate, even to ſtones, would hardly 
have ſuſpected that ſhells, which are wrought 
vith ſo much art, ſhould be produced by a ſimple. 
juxtapoſition, and the analogy, which ſeems to 
be between them and bones (for may they not 
be conſidered . as external bones) ſeems to con- 
firm the opinion, ſince bones really vegetate; 
but there is no great ſtrength in bare conjectures, 
and *cis experiments alone, made on the things 
themſelves in queſtion, that can ſupport ſuch 
reaſonings; tis they alone muſt. ſhow the way 
nature has. been pleaſed to take to arrive at her 
end; and by them we ſhall hereafter ſhew, that 
ſhells are formed by a fimple appoſition. My 
experiments indeed have only been made on 
| ſome ſpecies of. ſhells, both of the , ſea, river, 
| and land kinds; but this I apprehend ſufficient to 
intitle me to an explanation of the growth and 


| formation of ſhells in general, for the fame rea- 

: ſon, as the . explaining how one plant vegetates, 

| cr in what manner nutrition is performed in one 
animal, would be allowed ſufficient for all. 

5 Hence I ſhall content myſelf with relating the 

| experiments, I have made on diverſe kinds of land 
ſnails, to prevent the tedious repetitions I muſt 
tall into, were I to give the like experiments up- 
on water-ſnails, both ſea and river kinds, upon 


ſeveral ſpecies of two leaved ſhells, as muſcles, 
pallourdes, pectongles, Sc. which it would not 
: be eaſy for many people to repeat after me; 
6 whereas every body may make them on land 
ſnails. All I think neceſſary to note is, that I 


> incloſed the ſeveral kinds of ſea and river ſhell- 
fiſhes in little tubs, which I ſunk in the ſea or ri- 
ver, after firſt piercing them full of little holes, 

| big 
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big: enough to let in the water, but not to let out 
the fiſhes; by which means I was enabled to 
make much the ſame experiments, and with the 
ſame ſucceſs upon their ſhells, as thoſe I. am go- 
ing to relate upon the ſhells of land ſnails. Thus 
much laid down, I pals on to eee 
ofs ſhells. 

When the imad nk. 7 5 cxmfily: filled 
its ſhell, grows;the-ſhell can no longer cover it all 
over, but neceſſarily leaves part of the body bare, 
which bare part is always that next the aperture 
of the ſhell; for the animal can only grow on 
that ſide. All animals, which, like the ſnails, 
inhabit twiſted or ſpiral ſhells, are only capable 
of augmenting on the ſide of their: head, which 
is that of the orifice of the ſhell ; whereas the 
fiſhes of two leaved ſhells, as muſcles, are capable 
of growing in their whole circumference; Now 
in all the ſpecies of ſhell-fiſhes; tis this ſame 
part of the body, thus, uncovered by the 
growth of the — that makes the ſhell grow, | 
and the mechaniln whereby it is effected, is as 
follows. 

Tis a neceſſary effect of te 1 os motion, 
that in liquids flowing in canals, when the 
the little part of ſuch liquids, or any little foreign 
bodies mixed with them, which by reaſon of 
their figure, or their likeneſs, moves flower than 
the reſt, muſt recede from the centre of motion; 
that is, range t themſelves near the ſides of thoſe 
canals; and it frequently happens, that ſuch par- 
ticles do likewiſe adhere to the inner ſurface of 
ſuch canals, when they happen to be viſcid e- 
nough for that end. Of this we have inſtances in 
the common water- pipes, whoſe parietes upon 
opening them, are frequently found covered over 
with a little cruſt ot viſcid ſubſtance; and ſome 

wherein 
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cruſt; it is certain: — that the Liquids, nf : 
ing in ſuch canals, preſs, or impel their parietes 
on all ſides, or which amounts to the ſame, preſs 
the little viſcid or ſtony particles of the cruſts 
above-mentioned againſt the ſides; ſo that if 
theſe canals were pierced like ſieves, with a multi- 
tude of little holes of a proper figure, to give 
paſſage only to ſuch little viſcid and ftony bo- 
dies, they would break out of the canals, and 
place themſelves on the external ſurface thereof, 
and there form the cruſt, as is ſeen on the inſide; 
with this only difference, that the former is ca- 
pable of becoming much thicker and ſtronger, as 
being leſs expoſed to the friction of the 2 5 i 
than that formed in the inſide of the canal. 

No the growth of ſhells is the work of a me- 
chaniſm of this kind; the external ſurface of the 
new- formed part of the body left bare by the old 
ſhell, is full of a multitude of canals, wherein 
the proper fluids are circulating, that are to ſuſ- 
tain the animal; and a great number of viſcid 
and ſtony particles are intermixed therewith, 
which being leſs fluid than thoſe which compoſe 
the liquids they are among, are caſt neareſt the 
ſides of the veſſels, which being full of an infinite 
number of pores at the external ſurface of the 
body proper to give them paſſage, they eaſiſy 

eſcape out of their containing veſſels, as being 
continually driven againſt the ſide by the circula- 
ting liquor, and place themſelves on the external 
ſurface of theſe canals, or rather over all the ſur- 
face of the body not covered by the ſhell, where 
they arrive with the more eaſe, as all the pores 
give them a free exit; whereas ſeveral of theſe 
pores may be ſtopped on the reſt of che Tay by 
the ſhell it is $ covered with, FY 
3 | Theſe 
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- Theſe particles of viſcid and ftony matter being 
arrived at the external ſurface of the body, eafily 
adhere-to-cach other, as well as to the;extremi 
of the ſhell; and when the moſt ſubtle; and fluid 


part of them is evaporated,” they compoſe a little 


folid body, which is the firſt layer, or: ſtratum, 
of the new piece of ſhell, and other particles of 
a like matter to that of the firſt ratum, whereof 
the circulating fluid contains enough, iſſue from 
ths ſame veſlels, by the fame mechaniſm; here 
it being no danger, that the firft fratum ſhould 
have ſtopped: all the pores, and thus form a ſe- 
cond ſtratum of ſhell; and after the like manner 
ariſes a third and a fourth, till the new ſhell have 
arrived at a certain thickneſs, which is uſually 
much leſs than that of the old one, when the 
further growth of the . 3 riſe: to another 
new piece: of ſhell. | 

Tis the experiments I am now ing o ticks 5 
ver, that are to ſhew whether this be the real 
manner of nature's proceeding, or whether all I 
have advanced be only matter of imagination. 

began with ſuppoſing that the animal grows | 
before its ſhell, of which it is eaſy to be ſatisfied, 
by obferving a garden ſnail at the time when its 
ſhell is about to grow, or enlarge; for here it is 
waltblp too {mall to cover the body. On this oc- 
eaſion, they faſten themſelves to the wall, where 
they remain at reſt, and give opportunity for ob- 
ſerving a part of their body come beyond the 
ſnell all around; and this like all the reſt of their 
body, is full of a prodigious number of little ca- 
nals, as appears by the naked eye; but much 
more by the microſcope. 

The pores I have ſuppoſed in theſs nels, 
are too {mall to be viſible; but their exiftence 
may be evinced from their effects, with as much 

| certainty 
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certainty as if one au them ever ſo Plainly. To 
do this, we need only break off a piece of the 
ſhell of a fnail, without wounding its body, which 
may always be eaſily dene, by reaſon it only 
ſticks to it in one place; for in à little time after 
we ſhould find the skin of the animal- covered 
with a liquid ſubſtance, which could not have 
come from the veſſels it was contained i in, unleſs 
there had been pores in thoſe veſſels to let it paſs; 
and if for further ſatisfaction this liquor be wiped 
off the skin with a linnen cloth, in a nn honrs 
more, you'll have a dew liquor ©: the like kind 
ſucceeding it, which coming at once over the 
whole bare uy can "uy" have paſſed through 
its pores, | 
Tis this liquid; or rather the leſs fluid and 

moveable particles therein, that ſerved to make 
the ſhell grow; of this there will be no room to 
doubt, when it is conſidered how it repairs the 
| loſs of a piece of its ſhell, which may be clearly 
ſeen ®, by putting a ſnail, thus ſtripped of a 
piece of ſhell, in a place where it may be com- 
modiouſly obſerved. In a veſſel, for inſtance, 
where it does not remain long, ere it faſtens a- 
gainſt the ſides of the veſſel, as it does againſt a 
garden wall, when its ſhell grows in the uſual 
courſe. Upon this the liquor is ſeen to thicken 
and fix, that is, its more volatile parts evaporate, 
and leave the groſſer behind, which form a thin 
kind of cruft over all the naked part of the ani- 
mal. This cruſt may be perceived in four and 
twenty hours times, in which ſtate it may be 
compared for its fineneſs to a ſpider's web. *Tis 
this cruſt that forms the firſt fratum of the new 
ſhell, which in a few days more grows thicker 


I the appoſition of new Layers Under the firſt, 
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till in 10 or 12 days that the new piece of ſhell is 
arrived at much the ſame. thickneſs as the reſt. 
When you would obſerve the new piece of ſhell 
arrive at this thickneſs, care muſt be taken to put 
up a proper food with the animal, eſpecially if 
the fracture were made near the aperture; for 
otherwiſe the bulk of its body will diminiſh con- 
ſiderably: ſo that what ſhell is left them, being 
large enough to cover them over, there are only 
the firſt leaves of a new ſhell formed ; and it may 
in ſome caſes be likewiſe proper to pull them from 
the ſides of the veſſels, when they continue there 
for ſeveral days together, in order to induce them 
to uſe the food, and repair the expence made in 
producing the firſt leaves of a new piece of ſhell. 
For their food one may give them herbs, or 
even earth, and paper frequently ſprinkled with 
water, for they will eat indifferently any of thoſe 
things, which may ſupply particles of matter 
firm enough to form a ſhell; and the earth, for 
inſtance, muſt needs abound ich. a multitude of 
little lamin.e, whence the ſtones are formed that 
grow in its boſom ; if ſuch ſtony laminæ circu- 
late with the liquors in the veſſels of the ſnail, 
they muſt doubtleſs be very, fit to form the ſeve- 
ral rata of ſhells. Now it may be ſhewn, by a 
very eaſy experiment, that ſuch little ftony par- 
ricles do circulate with the liquors : in order to 
this, one need only put a certain quantity of the 
liquor in a veſſel, and expoſe it ſome days to the 
open air. After the ſubtleſt part is evaporated, a 
ſolid matter will be found at the bottom, among 
which a multitude of little white friable corpuſ- 
cles, like grains of ſand, only thinner, will be 
found. 'Tis known b ie, that ſnails at the 
beginning of winter make of this ſame. liquor a 


little lid, for the orifice of their ſhell, to cover 
themſelves 


/ 
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themſelves cloſe up. This lid indeed is — a dif- 
ferent texture, from that of the ſhell; but it is 
ſolid, which is enough to ſhew that there is plenty 

of ſolid partieles mixed among the liquor; all the 
difference of texture between the lid and the ſhell, 
probably ariſes from the difference of the pores 
_ thro' Which it paſſed,” in order to form them. 
Tune ſingle manner of forming a new piece of 
ſhell,” in the room of another broken off, might 
luffice to prove, that theſe bodies do not vege- 
tate; for if they grew by vegetation, there are 
only two ways for it, neither of which is compa- 
tible with the preceding experiment: for either 
theſe liquids, which the animal furniſhes for the 
growth of its ſhell, and which on this pot beſis, 
can only be conveyed. to it, by the little part it 
is faſtened by, which may here be conſidered as 
the root of the ſhell; either, I ſay, theſe liquids 
muſt here meet with canals to carry them to all 
parts of the ſhell, or canals to carry them only 
to the extremity, which is to be enlarged, Now 
in both thoſe ſuppoſitions, it would come to pals, 
that when a piece of the ſhell had been broke off, 
the liquid, flowing in ſuch ſhell, muſt extrava- 
ate and pour forth at the rupture made in it. - In 
which caſe, it would be on the circumference of | 
the hole made in the ſhell, that this liquid would 
be found, which, in reality, we only find on the 
body of the animal; and this liquor, after fixing, 
e make a kind of callus, which gradually 
enlarging, would at length cloſe the hole. Tis 
thus the callus's have broken ; bones are formed 
by the extravaſition of the juice, which before 
ſerved to feed, and make them grow; and. tis 
thus that after cutting a piece of Hficſh from any 
part of the body, the adjacent fleſh extends, and 
at len, th covers the part before left bare. Laſtly, 


42 the 
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the fame thing is found to befal trees; for upon 


cutting off a part, the juice oozing from it, forms 
a callus,” which, by degrees, covers over the 
whole wound; but the quite contrary paſſes in 
the production of the new piece of ſhell; nothing 
comes out of the ſhell, and the whole compaſs of 


the hole cloſes at the ſame time, by the liquor 
oozing from the fubjacent body, and to prevent 
any ſuſpicion, that this liquor iſſues from the 


ſhell in ſome inſenſible manner, and falling by 


its own weight, by the body of the animal, ga- 


thers in ſufficient quantity, to compoſe at length | 
a new piece of ſhell, always placed directly under 
the old one, I ſhall ſubjoin two experiments, 
which, at the ſame time, will remove this ſcru- 


ple, and demonſtrate what has been already ad- 


vanced. 
® | have broke found ſnail- helts 3 in two dif- 


ferent manners, the firft by making a large hole 


between the two extremities of the ſhell ; that is 


between the ſhell and its orifice, and thro? the 
hole thruſting a piece of thin ſkin between rhe ani- 


mal and its ſhell and faſtening this ſkin to the 


inner ſurface of the latter, ſo as to cloſe very ac- 
curately the hole made therein: here it is evident, 
that if the ſhell were not formed of a liquid ſpring- 
ing immediately from the body of the animal, 


but of another ozing from the ſhe}, a piece of new 


ſhell muſt have form'd itſelf on the external ſur- 
face of the ſkin ; and no ſhell could poſſibly be 


formed between the body of the ſnail and this, 
ſkin: the contrary, however, came to paſs ; the 


ſide of the ſkin which immediately touched the 
body, becoming lined with ſhell, while nothing 


appeared on the other ſide. 


* Fig. 7. | 
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The ſecond experiment is no leſs deciſive than 
the former for break ing ſeveral. ſnail ſhells, ſo 
as to leſſen the number at. their circumvolutions: 
reducing for inſtance a large garden-ſhell *, which 
uſually conſiſts of 4, or 4 +, to 3 , or 43 and 
thus rendering them too ſmall to cover the animal, 
I put them much in the ſame condition as they 
were in, when the growth of the bady left part of 
it bare; this done, I took, as in the former expe- 
riment, a piece of the thin ſkin, as large as the 
aperture of the ſhell; and thruſting part of it be- 
tween the body of the ſnail and the ſhell, and 
faſtening. it to the inner ſurface of the latter, I 
turned the reſt of the ſkin over the external ſur- 
face of the ſhell, and faſtened it in like manner 
thereto, ſo that the whole circumference of the 
aperture of the ſhell was covered with the ſxin. 
Now if the ſhell grew by a principal vegetation, 
one of theſe two things muſt happen, either that 
the piece of ſkin thus clinging about it, would 
have hindered its growth; or the. ſhell growing 
and extending, would have carried the ſkin with it. 
But the contrary happened, for the ſhell grew, 
and the skin remained as I left it; the growth of 
the ſhell being ſo conducted, that the thickneſs of 
the skin remained between the new piece of ſhell 
and the old; which latter therefore could contri 
bute nothing to the formation of the former. 

Nor is there any difficulty in conceiving how 
the little parts of ſolid matter, mixed among the 
fluid, ſhould faſten themſelves to each other, in 
order to form a firſt ſtratum of the new ſhell ; nor 
how a ſecond ſtratum ſhould unite itſelf to this 
firſt; a third to the ſecond ; and fo of the reſt. 
At leaſt this difficulty is no other than what we 
meet withal, in explaining the zexus of the parts 

+ Fig. 8. = | a 
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of all ſolid bodies; in effect, whatever ſyſtem we 
adopt, tis obvious, that ſüch ſolid particles float. 
ing in a very viſcid liquor, are greatly diſpoſed 
to unite together, and form ſeveral frrata, as 
above-mentioned, I proceed now to give an 


experiment, which may let ſome light into the 


manner wherein this is effected. 
I pounded ſome ſnail ſhells in a mortar, 100 
after reducing them into a very fine powder, paſſed 


it thro? a very cloſe ſieve, in order to ſeparate the 


coarſer parts. This powder being put in a veſſel, 
and vinegar caſt thereon, a 4 fermentation aroſe. 
and a kind of paſte was formed, which being left 
to dry in the air, attained a conſiderable hardneſs, 
eſpecially the firſt layer, or that next the air; on 
the contrary, when I moiſtened the fame pow- 
der with water, a paſte indeed aroſe ; but upon its 
drying, 
bled again, and ceaſed any longer to adhere. 
Hence it appears, that the acids analogous to thoſe 
of vinegar, are proper to bind the particles 


whereof the ſhell conſiſts together; they who 


make uſe at every turn of the acids in the air, 


may here find room for them, by ſuppoſing that 


they contribute to the coagaulating of the li- 


quid, which fixes itſelf on the body of the ſnail. 


But to make this conjecture carry a face of pro- 
bability, it ſeems neceſſary, that there ſhould be 
ſome acids found mixed with ſea- water, to help 
coꝛgulate the liquids whereof ſea- ſhells are formed; 

whereas if this were true, the powder of a ſea- 
ſhell, mixed up with ſea-water, and then' dried, 

mult" come to a better conliſtance, than what we 


obſerved the ſnail-ſhcll did, when mixed with ri- 


ver-water, which in fact it does not. 
Nor need we apprehend, that the firſt leaf of a 
ihell —_ id yy all the paſſuges, by which the 


the little particles of the powder crum- 


liquor 
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liquor is to iſſue to form a ſecond leaf, or Sratum ; 
and fo of others, till it bave FEA. at a thick- 
neſs. Tis hardly poſſible, that the new leaf 
ſhould cloſe ſo exactly about the body of the 
ſnail, as intirely to ſtop all the little] pores thereof; 
but the difficulty vaniſhes at once, upon conſi- 
dering that this firſt. Jeaf could not be formed 
without a diminution in the bulk of the ſnail's 
body, both on account of the ſolid particles, 
| 1 the ſhell is formed, and of a much larger 
quantity of fluid matters mixed among them, 
which had ſince evaporated. Hence it follows, 
that there muſt be room enough left between this 
new leaf and the body of the animal, for new 
liquor to place itſelf between them, and thus form 
a ſecond ſtratum by the ſame mechaniſm as the 
firſt, and ſo a third, and as many more as is ne- 
ceſſary to give the ſhell ; its due thickneſs, 

The ſeveral ſtrata, which compoſe the thick- 
neſs of ſhells, become very ſenſible upon throwing 
a ſhell in the fire, and taking it out again, after 
it is a little burnt ; for here its thickneſs ſubdivides 
into a great number of different leaves, which are 
at a little diſtance from each other, the fire having 
found an eaſier paſſage between theſe leaves than 
betweeen the leſſer /amine each of theſe conſiſts 
of ; and the like uſually happens in other bodies 
formed of Arala. Wunels all thoſe kinds of 
paſtries, formed of what we commonly call puff- 
paſte, the whole ſtructure whereof is to be formed 
of alternate layers of paſte and butter laid one 
over the other; which, upon baking, divide in- 
to ſeveral leaves or ſhivers, by reaſon paſſages are 
eaſieſt opened by the fire, or are even found al- 
ready open between the ſeveral layers, which can 
never be exactly applied one over the other thro” 
their whole extent. 
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The ſeveral leaves may be eaſily faſtened to 
each other, without their faſtening likewiſe to the 
body of the animal they are to cover, which the 
moiſture of its sk in muſt neceſſarily prevent; and 


if any ſlight adheſion ſhould happen, the various 
motions of the animal within its ſhell, would be 


enough to break them again: 


Tis a neceſfary conſequence of this ſyſtem of 
the growth of - ſhells, that their inlargement 
ſhould only proceed by increaſing the number of 


their ſpiral wreaths or circumvolutions; and that 


the length of each circumvolution ſhould always 


remain the ſame, which accordingly is a matter 
of fact, one may eaſily be convinced of, by only 


reducing the ſhell of a ſnail, arrived at its utmoſt 
growth, to the ſame number of circumvolutions 
as that of a young ſnail of the ſame ſpecies, the 


two ſhells will be found of the ſame ſize. I 


have frequently compared the ſhells of ſnails. 


newly hatched, or which I had even taken out of 
their eggs before hatching *, with other ſhells of 
the largeſt ſnails of the ſame ſpecies, from which 
J had retrenched all but the like number of ſpiral 
circumvolutions, as were in the little ones, in 
which cafe they appeared both equal. It may be 


added, that the number of theſe circumvolutions 


makes a conſiderable addition to the ſize of a 
ſnail's ſhell a ſingle circumvolution, more or leſs 
occaſioning a very ſenſible difference, for the 
diameter of each circumvolution is near double 
that of the preceding one, and but half of the fol- 


lowing one; whence it follows, that a half or even 


a 3 of a circumvolution more muſt make a con- 


ſiderable enlargement; and yet it frequently proves 


difficult enough to diſcover, whether a ſhell con- 

tain 4 or a of a circumvolution more or leſs 
2 Digg. oy 

| than 


9 
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than another. The only ſure. way to compare 
the number of circumvolutions between two 
ſhells of the ſame ſpecies, is to compare large 
ones with very ſmall oe. in Which, Gſc the. 1 
ference eaſily appears. 

What has been hither tid; of a 5 
ſhells will exempt us from the neceſſity of enter- 
ing into the detail of their firſt formation; for *tis 
eaſy to conceive, that when the body of a little em- 
bryo, which is one day to fill a large ſhell, is ar- 
rived at a certain ſtate, wherein the ſeveral skins 
that incloſe it are of conſiſtence enough to let paſs 
thro' their pores the only liquor fit to form a 
ſhell, this liquor muſt place itſelf on ſuch skins, 
and thicken and fix there; and in one word, be- 
gin the formation of a; ſhell in the ſame manner 
as it afterwards continues its growth. Snails. do 
not leave their eggs, till they have firſt covered 
themſelves with ſuch a ſhell, which now conſiſts 
of one circumvolution, and ſomewhat more. 

It remains to ſolve two difficulties, which ſeem 
pretty conſiderable : the firſt naturally ariſes from 
the experiments above related, and ſtands thus, 
the new piece of ſhell, formed i in, lieu of the old 
one which had been pulled off, is of a whitiſh 
colour, and conſequently very different from the 
reſt of the ſhell, whence it ſhould ſeem to be of a 
different texture, and; may hence be inferred to 
have been formed after a different manner; ſo 
that the foregoing experiments will determine no- 
thing as to the ordinary way of growth, _ 

To obviate this difficulty, it will be neceſſary 
to account for the regular variety of the colours 
in certain ſhells, or the ſame experiments, which 
ſhew the cauſe of ſuch regularity, will etfectually 
remove this objection. 


Vol. III. Ne. 30. G g „ 
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This regular variety of colours is peculiarly 
obſervable in a little ſpecies of garden ſnails *; 
the ground of their ſhell is white, eitron coloured, 
yellow, or ſome intermediate colour between theſe, 
and on this ground appear various ſtripes; which 
twiſt ſpirally like the-fhel}, and in ſome ſhells are 
black, in others brown and reddiſh; in others 
the breadth of each ſtripe gradually increaſes as 
ir approaches towards the aperture of the ſhell; 
and it ſometimes happens, that two of them! ſpread 
fo much as to meet, and form only one — 
ſtripe afterwards, In ſome ſhells there are 5 or 
6 ſuch ſtripes; others have but 3 or 4, and others 
only 2, or even a ſingle one. A ſort of white 
and brown ftripes may alſo be ſeen on the large 
garden-ſnails; but they are much leſs conſpi- 
euous, and muſt be viewed with ſome attention; 
to diſtinguiſh one from another in each kind of 
ſhells, rhe ſtripes are not all of the ſame breadth 
in the ſame part of the ſhell. There ſeems bur 
one plauſible: way of accounting for the variety 
of theſe colours on the principles we have here 
eftabliſhed of the growth of ſhells by juxtapoſt- 
tion; for having conſidered the skin of the ant- 
mal as a kind of fieve, which gives paſſage to the 
| particles, which are to form the ſhell, "ris ob- 
vious, that if we conceive the skin as differently 
pierced in different parts, or which amounts to 
the ſame, that it is compoſed of different ſieves, 
fome whereof paſs particles of different figures 
or natures, from thoſe paſſed by others, and deny 
entrance to theſe, it will follow, that ſuch parti- 
cles of different nature or figure, muſt form 
bodies, which will reflect the like differently, 
that is form pieces of ſhell of different colours. 


Fig- 9. 10 
Tis 
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_ *Tis likewiſe a neceſſary conſequence of the 
manner of growing ng. of a Fg Ae Get], that the 
ow Bt ſurface of this ſhell (1 do nor ſay its whole 
thickneſs) ſhould be formed by the collar of a 
ſnail, as being the part next the head, and which 
therefore, upon the leaſt growth of the animal, 
muſt be left uncovered, tis this therefore that is 
to enlarge it; and we may conſider this as the 
manufacturer of the whole ſurface or circumſe- 
rence of the ſhell: ſo that it will ſuffice, if this 
collar be compoſed of different ſieves, to form a 
ſhell of different colours. For inſtance; if it had 
two or three little ſieves proper to tranſmit black 
or brown particles, and the ſides of thoſe ſieves 
be parallel to each other, while the reſt of its ſur- 
face tranſmits other particles proper to exhibit 
yellow or citron colour; for the ſhell formed of 
particles paſſed throꝰ theſe ſeveral fieves, mult evi- 
—— have a yellow or citron colour'd ground, 
with black or brown ſtripes thereon, almoſt pa- 
rallel or approaching each other inſenſibly, and 
which will become larger in Proportion, as theſe 
ſieves are enlarged. 

Tho' we were to diſcern; nothing like theſe 
different fieves juſt mentioned on the collar of the 
ſnail, they afford us ſo probable a ſolution of the 
diverſity of colours in ſhells, that one would be 
induced to admit them, but fortunately enough 
they diſcover themſelves, eſpecially in the licde 
ſpecies of ſnails, ſo remarkable for the diſtinct- 
neſs of its ſtripes = Upon the ſtripping one of 
theſe ſnails of a part of its ſhell, all the reſt of 
the body appears of one uniform white colour, 
excepting the collar, where the white has more of 
a yellowiſh caſt ; and beſide this is beſet with a 
number of black or brown ſtripes, equal to that 

5 Fig. 10. 
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or che ſtripes of the ſhell, and placed in the ſame 
direction. Thoſe ſnails which have only one 
black ſtripe on their ſhell, having but one black ſpot 
on their collar, and thoſe which have 4 ftripes'on 
their ſhell, having 4 likewiſe on their collar: theſe 
ſtripes are placed immediately under thoſe of the 
ſhell, and begin at about a line's diſtance from 
the extremity of the collar, which itſelf is uſually 
ſpotted with black all around ; but the length of 
theſe ſtripes in the collar differs in different ſnails 
of the ſame ſpecies; one cannot overlook the 
ſieves J have above-mentioned, in obſerving theſe 
_ ſtripes, whoſe different colour abundantly proves 
the difference of their textures. 

To remove all doubt, whether theſe ſpots do 
the office of ſieves different from thoſe of the reſt 
of the collar, and that the reſt of the collar, 
which likewiſe appears of a different colour from 
the reſt of the skin of the body, does alſo tranſ- 
mit particles of a different nature or figure, the 
buſineſs muſt be to learn, whether experiments 
agree with this reaſon ;- and all neceſſary thereto, 
is to let a ſnail repair the ſhell, which has been 
torn from it; for if it appear, that ſo much of 
their ſhell as is formed over theſe black ſtripes 
is black, and what is formed between them is of 
a different colour, both from thoſe ſtripes, and from 
the reſt of the body, it muſt be allowed inconteſti- 
ble, that theſe different parts do the different of- 
fices above aſſigned them. Now expertence a- 
grees perfectly with the reaſon already laid down, 

the ſhell growing on the collar over the brown 
or-black ftripes, is itſelf brown or black ; that 
formed between them is white or yellow; and that 
on all the reſt of the body white, but a different 
white from that of the collar when it — to 


Fig. 11. 
F be 
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be white alſo-: the ſame is obſervable in the large 
garden-ſnails, where all the ſhell formed over 
their collar is brown, or of a colour like that 
of the old ſhell, and the ſhell on all the reſt. of 
their body white. 

We come now to a ant ſeruple, 1 
may ariſe upon repeating the experiments here re- 


lated. The new ſhell formed over the collar, in 


the room of the old piece broken off, ſometimes 
proves of a different colour therefrom, which 
ſeem a congradieiion 20 the account here laid 
down. og v7 > 8 

But there will be no great difficulty ; in PEAT 
ing this kind of irregularity with the reafonings 
and experiments above, when *tis canſidered that 
the new ſhell formed over the collar never differs 
in colour from the old, unleſs its external ſurface 
be extreamly rough, and as ĩt were furrowed over, 
while the reſt of the ſhell is quite ſmooth. _ 

This inequality of ſurface of the new ſhell is oc- 
calioned by the motions the ſnail puts forth, when 
it would re-enter its houſe. before this part be 
thick enough to ſuſtain itſelf, without bearing on 
it; for*tis evident upon thus ſhrinking it, when 
there is only one or a few leaves formed. of the 
new piece of ſhell, it muſt bring the extremity. of 
ſuch pliant leaves towards the old ſhell, and thus 
reducing them into a leſs compals, makes diverſe 
folds therein, which of itſelf were almoſt ſufficient 
to change the colour of the new ſhell; but there 


is ſomething more in it; for the firſt new ſtra- 


tum formed upon break ing off a large piece. of 
old ſhell is uſually white, by reaſon the particles 
of the liquid diſpoſed to form a ſhell of this co- 
lour, are tranſmitted more readily thro? the pores 
than thoſe which form a ſhell of any other co- 
Jour, as is evident enough, the reſt of the body of 

3 | the 
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the animal being palpably covered over with 


liquid ere any be perceived on the collar 0 whence 
it happens, that this liquid ſpreading. upon the 
collar, forms the firſt leaf of the ſhell. — but 


this leaf being extreamly thin, is tranſparent like. 


wiſe, and rarely hinders the ſhell. which the 
collar itſelf produces afterwards, from appeari 
of its natural colour. Now, if the ſnail happe 
to ſhrink into its ſhell when only this firſt. = 
layer is formed, it is clear, that it muſt draw the 
extremities of ſuch leaf towards each: other, by 
reaſon it adheres to it in ſoine places; and will 
occaſion it to make pleats or folds, and increaſe 
its thickneſs by diminiſhing its breadth. and 
tranſparence, which muſt give the new ſhell a 
kind .of middle colour, between that uſually 
formed on the collar, and that on the reſt of the 
body; but the internal ſurface of the new piece of 
ſhell being always ſmooth, muſt always be of the 
colour naturally produced by the pores correſ- 
ponding to it, and accordingly we find its colour 
diverſified after the ſame manner as that of the old 
ſhell, even when the external ſurface is of a diffe- 
rent colour from what it ſhould naturally have. 
It would be wrong to conclude from what has 


been here ſhewn of the formation of the ſtripes 


which adorn certain ſpecies of ſhells ; that the 
external ſurface of all ſhells ſhould either be 
ſtriped, or have one uniform colour; and that 
there ſhould be no: ſhells, whoſe external ſurface 
exhibits ſpots or ſtains differently placed, irregu- 


larly figured, and ſeparated from each other by 


on diſtances, ſuch as the ſnell, fig. 12. upon 
this ground, that ſuch ſpots cannot be produced 
on the ſurface of the ſhell, without different ſieves 
on the collar of the 3 to tranſmit a diffe- 


rent liquid from what paſſes thro* the other 
Place 
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places, and Conſequeritly' without the apparatus 
neceſſary to produce a ſtriped ſhell ; for it is ob- 
vious, that the fieves muſt have ſubſiſted during 
the whole formation of the ſhell, in order to ren- 
der this ſhelf ſtriped in its whole compaſs; but if 
it happens on the contrary, that theſe ſieves change 
ſo as this pores which before tranſmitted a- liquid 
matter proper to form à brown ſhell, 'become ei- 
ther too wide, or too narrow, or alter their figure 
in any other manner after Alterating a certain 
quantity of their firſt liquor, and the like altera- 
tion befall the reſt which tranſmitted a liquid pro- 
per to form a white ſhell; the conſequence muſt 
be, that the ſhell now formed, will exhibit ſeve- 
ral black and white ſpots, combined with the fame 

irregularity as the ſieves had been altered. 

This will net appear a ſuppoſition without all 
| foundation, to ſuch as conſider, that certain alte- 
rations befall even the fieves of the collar of ſnails, 
which produce ſtriped ſhells ; for ſome of theſe 
ſhells may be found wherein the ſtripes are very 
ſtrong and vivid towards their aperture, while 
there is no appearance of any ſtripes on the firſt 
circumvolutions of the ſpiral; that is, on thoſe 
next the vertex of the ſnell: now this change of 
colour can only proceed from a like change in 
the ſieves of the collar; tis true, we are to con- 
ceive much more conſiderable changes on the col- 
lar of the animals which inhabit ſuch ſhells as that 
of fig. 11; but theſe e are equally Poe 
with the other. 

The fluidity of the liquor whereof the ſhell is 
formed, may alfo have ſome ſhare in the irregu- 
lar diſtribution of the colours on ſome kinds; 
for it is eaſy to conceive, that if the liquid which 
ſome animals yield for the formation of their 
ſhell, be fluid enough to run eaſily from one 
place 
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place to another, - ſhells may eaſily come to be it. 

regularly marked, — there be ſieves on 
their collar, which — different Bean ſince 
in that caſe it muſt frequently happen „that the 
liquid will not remain in the place where it was 
firſt lodged; but that what for inſtance was 
deſtined to form a white ſhell, ſhall remove itſelf 
to a place where a liquid iflues that is to form a 
black ſhell; as on the other hand, that which 


forms the black ſhell, they run into a place where 


another liquor iſſues to make a white ſhell: now, 
as this muſt happen very irregularly, according 
to the different poſitions the animal is in, where 
the ſhell is formed, the ſpots molt likewiſe be 
diſpoſed very irregularly. 

Recourſe however muſt be had to the firſt of 
the two cauſes above aſſigned, vig. a change of 
the texture of the ſieves of the collar, in order to 
account for the regular poſition of the red ſpots, 
in a ſquare or rectangular figure, which adorn 
the ſhell repreſented i in fig. 13, it being neceſſary 
to form it ſuch, that the ſieves in this ſquare, or 


rectangular figure, which tranſmit. the liquid 


proper to give ſuch colour to the ſhell, , Top, and 
open again at a certain rate. 

Tho? the collar of the ſnail trace out ohe whole 
circumference of the ſhell, and tho? this ſuffice to 
diſtribute colours regularly thereon, yet it does 
not give it all its thickneſs, which receives a con- 
ſiderable augmentation from the particles of the li- 
quid iſſuing from the pores of the reſt of the ſkin:: 
this is eaſily ſhewn, for upon reducing the ſhell of 
a large ſnail to the ſame number of circumvolu- 


tions, as that of a ſmall one, tho* they appear equal- 


ly large, yet that of the large one will be found 
the thicker: this increaſed thickneſs of the ſhell 


is particularly obſervable in ſome ſpecies of ſpiral 
| ſea 
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ſea- ſhells, where il ſometimes riſes to ſuch 5 
that the firſt circumvolutions of the ſnell grow 
up; ſo that the animabiãs: obliged to withdraw its 
tail into the circumvolutions further off, as ap- 
pears very ſenſibly in ſome. ſhells» diſected by 
M. Merry; one whereof is repreſented by fig. 13, 
where the ſpaces aaa, formerly poſſeſſed by the 
body of the animal, are become quite ſolid. 

The animal's tail not adhering to tlie vertex of 
the ſhell; as ſome have imagined, it can eaſily 
diſplace itz - eſpecially. while the part whereby 
the animal is faſtened to- the ſhell, is — 
ing (for this part changes according as the 
body of the animal, makes more, or — 
foires ) thus a little ſnail, for inſtance, ſhall be 
faſtened: by a part of its firſt circumvolution, and 
when its un bigger, ſhall * be faſtened by 
the ſecond. - | 

The laſt Prata fotened. by the ſkin which does 
rot cover the collar of the ſnail ought to be white 
agreeably to all that has been hitherto advanced, 
and they are ſo accordingly, as may eaſily be 
perceived by rubbing off the firſt rata of the 
external ſurface of theſe ſhells, with a file; thoſe 

which then remain appearing white, or the ſame 
may be proved with leſs trouble by conſidering, 
that the colours of the empty ſhells: found in gar- 

dens, are frequently almoſt effaced, and ſometimes 
appear quite white; the firſt ſtrata which are the 
only coloured ones, having been carried off by 
too much attrition againſt the ground, 

The growth of ſhells being proportionate to 
that of the animals inhabiting them, is hardly 
ſenſible; yet in the generality of ſhells; we can 
eaſily diſtinguiſh their ſeveral ſtages, or degrees 
of growth : theſe are expreſſed by ſeveral little 
parallel eminences, which one would be apt to 
Vor. II. N'“. 30. H h take 
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take for the fibres of the ſhell; they are ſpread 
over the whole furface in ſuch as are flat, or two 


leaved; and over the whole breadth in thoſe 


twiſted fpiralwife. The leaſt reflection on the 
manner above explained of the formation of ſhells, 
will let us ſee, that they cannot grow without pro- 


ducing the little eminences juſt mentioned; for 


each new piece of ſhell muſt be faſtened imme- 
diately under that preceeding it, which, of conſe- 


quence, will be higher than this, by the whole 


thickneſs it had attatned when the growth of the 


animal gave riſe to this laſt; under which likewiſe 


muſt be placed the piece produced next to this; 
by ſuch means the ſhell muſt be covered with a 
multitude of little eminences parallel to each 
other, which may be diſtinctly ſeen on the ſhells 
of ſnails t, where they are very near together. 
Each ſhell“ has uſually ſome of theſe eminences 
much more diſtinct than others, and further aſun- 
der, which expreſs the different times when the 
ſhell ceaſed growing, and bears ſome analogy to 


the different fhoots obſervable on each branch of 


a tree, the heat of ſummer, or the cold of win- 
ter, patting a ſtop to the growth of the animal 
which inhabits the ſhell, as is eaſily obſerved in 
ſnails, its ſhell is ſtopped of courſe while thoſe 
ſeaſons laſt; I mean the extent or compaſs of it, 


not its thickneſs, which is continually increaſing 
by the flux of fluid partictes from the body of the 


animal: hence when it begins to grow again, in 
a more favourable ſeaſon, the new piece of ſhell 


it now produces, is faſtened under a much thicker | 


ſhell, than when its growth proceeds gradually ; 
and conſequently, that former term muſt be ex- 
preſſed by a larger eminence. NN | 
+ Fig. 6. * Fig. 7, OS. ! 
I T here 
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There is one other thing which renders the ſe- 
veral places where the ſnell began growing, after 
having ceaſed for ſome time, ſenſible, vig. a 
change of colour on the ſtripes above · mentioned; 
the black or brown ſtripes are in theſe places, of 
a much brighter colour, and ſometimes ſcarce 
different from the reſt of the ſnell; nor will the 
cauſe of ſuch change be far to ſeek, if it be re- 
membered, that the ꝶ ſieves of the collar which 
tranſmit the liquid proper to form theſe black or 
brown ſtripes, have their origin at the extremity 
of the collar; whence it is obvious, that the firſt 
ſtratum of ſhell drawn by the extremity of this 
collar, muſt be of a; different colour from that of 
the ſtripes; but as the growth of the animal oc- 
caſions the ſtripes of the collar to be found under 
this firſt ſnell, while it is yet very thin, but con- 
ſequently tranſparent; it does not hinder the ſhell 
produced under it, from appearing black where 
it is ſo; but when the animal has ceaſed growing 
for ſome time, it increaſes the thickneſs. of this 
ſhell produced by the extremity of the collar, ſo 
that the ſhell which the ſtripes of the collar pro- 
duce under this laſt, when the animal begins to 
grow again, being placed under a piece of ſhell 
much thicker, and leſs tranſparent, the colour of 
theſe ſtripes is the leſs diſcernable ; and thus ap- 
pears different here, from what it is in the reſt of 
the ſtripes. i chi - | + „ K 
The figure of certain ſhells is what may now 
ſeem the moſt difficult to reconcile with this 
theory of their growth, and accordingly make 
the ſecond difficulty which J propoſe to ſolve; 
the chief objections drawn from the figures of 
ſhells againſt their growing by juxtapoſition, may 
be reduced to 4 3 iſt, The change of the curvity 
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in certain parts of ſome ſhells; for how on this 
ſyſtem ſhould the curvity of ſome ſhells be pro- 


duced, which, after extending for ſome time out- 
wards, turns again upon itſelf, ' as in fig. 1 


which repreſents the tranſverſe ſection ofa ſhell of 


this kind, where it may be ſeen? But after the 
ſhell has twiſted from A through CCC to EEE, 


it turns back again to DDD, a meer appoſition 


of parts ought rather to continue the ſame curvity. 


2dly, How are the horns produced which we 
find on certain ſhells? By horns, I mean a kind 
of eminences ſeen on ſome ſpecies of ſhells, 
which by their figure reſemble the horns of ſome 
animals, ſuch are the eminences in fig. 14 and 
15, repreſented by the letters CCC. gdly, How 
can the furrows, or flutings, be formed, which 


inrich the external furface of certain ſhells, while 


their internal ſurface is perfectly ſmooth ? For 
why ſhould ſuch ſhells be thicker through their 


whole length in ſome places, than in others, as 


are thoſe of fig. 17, 18, 19? Laftly, How can a 


cavity be formed, wherewith the body of the ani- 


mal has no communication, and Which runs all 
along the acclivity of the ſhell, as that repre- 
ſented by E, fig. 7. 

The ſhells of land ſnails will yet furniſh an an- 
ſwer to the firſt of thoſe difficulties- f. The laſt 
ſtage of growth of theſe ſhells is a kind of rim 
or Jedge, about a line broad, which turns out- 
wards; whereas all the reſt of the ſhell turns in- 
wards; this ledge formed, the growth of the ſhells 
is at an end; they who may never have ſeen a 
inaiPs ſhell without ſuch a ledge, ſeem to have 
ſome reaſon to conclude, that theſe ſhells can ne- 
ver be produced by a ſimple juxtapoſition; for 
in that caſe * ſhould twiſt a contrary way from 


+ Fig. 
what 
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what they do; but if it be conſidered, chat ſnails 
of all ages and degrees of growth below the high- 
eſt, have no ſuch ledge, the difficulty diſappears, 
for the ſame thing doubtleſs happen to. ſuck 
ſhells, as that of fg. 13. This ledge is of the 
ſame colour with — ſtripes in the little ſtriped 
ſnails, repreſented 1 in fig. T1, and accordingly the 
extremity of the collar is of the ſame colour as 
che skin, which forms the ſtripes, as en be ſeen 
in fg. 10. 

Them curvity of the ſhell i is unchangeable, unleſs 
that of the body of the animal, which is its mould, 
happen to change, tis eaſy to imagine probable 
cauſes of ſuch a change in the growth of the ſnail. 
For inſtance, ?tis. not unlikely, that the internal 
fibres of the collar may grow faſter than the ex- 
ternal ones ; the conſequence. whereof muſt be 
the latter's pulling the collar of the ſnail towards 


3 them, and obliging it to bend outwards. ' 


As the different length of the fibres of the col- 
lar gives us an eaſy conception, how it may come 
to be bent outwards ; ſo, by attending to this 

different length of the fame fibres, we may con- 
ceive how the bodies of ſeveral animals come to 
be twiſted ſpirally ; for ſuppoſing that from the 
production of ſuch animals, the fibres of a cer- 
tain part of their ſurface are longer than thoſe of 
the oppoſite ſurface, tis evident the body will 
crook itſelf ſo as, the ſurface, whoſe fibres are 


- ſhorteſt, will form the concave of the curvity ; 


and the other ſurface, whoſe fibres are longeſt, the 
convex which is enough to make the body of the 
animal defcribe a ſpiral, ſince it cannot grow with- 
out always bending thus on itſelf, provided its 
long and ſhort fibres grow in the ſame proportion. 
Tis true, in the caſe above-mentioned, it would 
only deſcribe ſpirals, whoſe ſeveral circumvolu- 

tions 
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tions would be almoſt in the ſame plane; whereas 
few animals have the ſhell'or the body, which 
ſerves it as a mould, twiſted in this manner, but 
have the ſeveral ſpires, both of their body and 
ell, in different planes; but with one ſuppo- 
Gition more, we ſhall eafily conceive hom thoſe 
laſt ſpirals are formed; for ſuppoſing, beſide the 
two ſurfaces, whoſe fibres have been laid down as 
longer one of them than the other, that there are 
two other directly oppoſite ſurfaces, each of them 
comprehended between the preceding ones, but 
ſmaller than them; and that theſe two laſt ſur- 
faces are alſo formed in ſuch manner, that the 
fibres of the one are longer than the correſpond 
ing fibres of the other. This muſt needs oblige 
the body of the animal to incline itſelf on one 
ſide, and hereby” form Jpires ſituate in different 
planes. 

If land ſnails appe ned to Podest a ledge 
like that found at their laſt term of growth, after 
the formation of each quarter of a circumvolution, 
and that their external fibres relaxing hereupon, 
they produced another quarter of a circumvolu- 
tion, bent the ſame way as the former; after 
which they produced a new ledge, and ſo in a 
ſucceſſion — ſhell would be divided from ſpace 
to ſpace, by a number of -ſuch ledges, which 
would be a pretty ornament to it. *Tis F by a 
like artifice, that the ſhells of the ſeveral 4 
of ſea ſnails, which appear ſo wonderfully 
wrought, are formed, the working being only ſo 
many little ledges of ſhell diſpoſed at certain dil- 
tances, which yet beautified in fuch manner, as 
if nature had been & at the Pains t to carve W 


2 Fig 16, 7. 
| The 
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| The * horns found on ſome + ſpecies of ſhells, 
are alſo produced by the ſame mechaniſm as 
the reſt of the ſhell, certain fleſny tubercles 
growing on the body of the fiſhes, which in- 
habit them, ſerye them as moulds; and ac- 
cording as mote or fewer of theſe tubereles are 
formed, while the animal grows one circumvolu- 
tion, there are more or fewer of ſuch horns in 
the ſame circumvolution, They are hollow when 
theſe tubercles have remained on the body of the 
animal all its life · time; partly hollow, and partly 
ſolid, when the ſame tubercles had been partly 
diſipated, and quite ſolid; when the tubereles 
had been quite vaniſhed during the animałs life. 

To the ſame formation, and that of the ledges, 
we are to aſcribe much ſmaller eminences, which 
from their figure, may be called prickles, uſu- 
ally found at the end of the terms of the ſenſi- 
ble growth of wes ſhells, as nay: be obſerved i in 
.i8. 

Thef flutings found on the external ſurface of 
ſhells, WK; their internal ſurfaces are perfectiy 
ſmooth, will not be leſs eaſy to explain. 2 will 
ſuffice to obſerve, that the whole extremity of the 
| ſurface of the animal's body is likewiſe fluted ;; 
and hence we may find the ſhell likewiſe- fluted 
in its internal ſurface to ſome diſtance from its 
extremity T; but in regard the reſt of the ſur- 
face of the animal's body is ſmooth and fſoff, the 
animal growing, and the part of its body not 
fluted, coming to correſpond to that of the ſhell, 
which i is what this part furniſhes ; for the ſhell 
ſerves to fill or ſtop the internal flutings, whence 
the ſhell is only found fluted on its external ſur- 


tace, excepting only the firſt lines of the breadth 
ol its internal one, 


* Fig. 14, 15. F Fig. 17, 1 TM 


c 
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There * is a flat ſea ſhell; much like the Kind 


called Sr. James, whole formation would have 
appeared very difficult; but for what wie have 
fhewn of the formation of the flutings in other 


mells, this ſhell is likewiſe fluted, but the two 
fides of each flute are little canals incloſed on all 


fides with ſhells, and perforated from the vortex 
of the ſhell to its extremity. Tis eaſy to ſhew 
how theſe little canals may be formed, all re- 


quired being to conceive, "oi the firſt extremity 
of the body of the fiſhv is deeply fluted, and the 
reſt of its body quite ſmooth, - and! its ſubſtance 


109 hard to enter the channel or fluting, formed 
by the extremity 3; ſo that the reſt of the body 


only produces a few leaves or ſhells,,which are ap- 
plied over this fluting, without clofing it-intirely; 
but leaving a little canal ſuch as above related. 

Before we come to explain the formation of the 
cavity running along the flight of certain ſpecies 
of ſhells, between which and the body there is 
no communication, it may be neceſſary to define 
what we mean by flight. To form a preciſe idea 
thereof, it muſt be obſerved, that when: the col- 


lar of the animal draws the ſeveral ſpiral cireum- 


volutions of the ſhell, that part of the external 
ſurface neareſt the axis it winds about, forms 
ſpires, whoſe diameter or width is leſs than that 
of the ſpires deſcribed: by the other points of the 
collar. Now. that part of the ſea · ſnell formed by 
theſe ſmaller ſpires, is called its flight; a tolerable 
notion whereof may be conceived: from the fight 
of a ſtair-cale. 

To unfold the myſtery of the inden of tbis 
cavity along the flight, it muſt be firſt obſerved, 
that the upper ſurface of the collar is convex; and 
the lower concave; as is evident hence, that the 


* Fig. 1 i 
2 - firſt 
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firſt is placed under the concavity of the ſhell, 
and the ſecond over its convexity : * now the up- 

er ſurface of the collar beiwg always left bare, 

y the growth of the animal, tis this that forms 
the new ſhell, and that part of the upper ſurface 
of the collar, which traces the ſmalleſt ſpires, 1s 
likewiſe that which produces the flight of the 
ſhell; imagine now the collar of the animal to 
ſpread and extend, in order to produce a new 
piece of ſhell, and conſequently a new piece of 
the flight, as the animal is twiſted within its whole 
ſhell, we are. to conceive at the ſame time that 
a certain part of its body extends and winds a+ 
bout a part of the flight it had not before reached 
to; this part thus applied to a new place of the 
flight is that where the lower ſurface of the col- 
lar makes an angle with the upper. Now if we 
conceive this part of the animal to be neither 
crooked nor flexible enough, to mould itſelf per- 
fectly upon the part of the flight, it is new ap- 
plied on, tis evident a little void ſpace will be 

left between the flight, a part of the body of the 
animal, and a little piece of the old ſhell found 
between this part of the body and the flight. The 
part of the body which contributes to incloſe 
this cavity, not being covered with ſhell], will 
yield a liquor proper to form one; and by the 
production of this new piece of ſhell, the little 
hole will be ſurrounded on all ſides ; and 'tis ap- 
parent this ſame hole muſt run all along the flight 
by reaſon the ſhell cannot grow, but it muſt be 
formed at the ſame time. 

If the little part, which helps to incloſe the 
hole, emits ſtore of liquor, the hole by this means 
will become quite ſolid, being ſtopped up by the 
new ſhell; this accordingly befalls feveral new 

Fig. 7. i 
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ſhells, whoſe flights are much thicker than it 
ſeems they ſhould be. wh 8 05 
If the curvity of the flight diminiſh enough to 
give the body of the animal room to mould it 
ſelf thereon, after the ſhell has made a certain 
number of ſpires, tis evident no more hole muſt 
be formed, and that what is already formed muſt 
be ſtopped towards its upper ſurface. This ac- 
cordingly actually befalls ſnails, which have at- 
tained their laſt degree of growth, or to whoſe 
ſhell the ledge is formed, as may be ſeen in g. 
11. The little ſhell there repreſented has a little 
ledge B B B, and the hole which ſhould appear 
in E, were it not arrived at its period of growth, 
is ſtopped up, by reaſon of its arrival thereat. 
The ſame thing befalls large ſnails, and the only 
reaſon why we ſee the holes E in fg. 7 and 8, 
upon the flight of their ſhell is, that they had not 
attained their utmoſt growth ; otherwiſe thoſe 
holes would have been covered over as in fig. 11. 

When the collar draws the ſeveral ſpires round a 
little cone, *tis evident a little conical ſpace muſt 
be left vacant in the middle of the ſhell; that is, 
a little cavity will appear, round which all the 
ſpires are placed. Several ſpecies of fea-ſhells, 
as that of fg. 12, and diverſe kinds of land ſnails 
have ſuch a conical aperture. 

If the vertex of the cone, round whichthe collar 
of the animal winds, be at the origin of the ſhell, tis 
evident this hole muſt terminate in the point of the 
ſhell, which will cloſe it here. Such is the hole 
of the ſnail ſhells above-mentioned, and that of 
fig. 12, which terminates where the ſhell corn- 
mences z bur if the vertex of the cone be beyond 
the origin of the ſhell, it muſt be perforated 
thro:ghout ; and after this manner are ſeveral 
ſca-ſhells formed. 


Laſtly, 
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 _ Laſtly, if we ſuppoſe the collar of the animal 
twiſt round a ſolid of ſome crooked figure, in lieu 
of the cone above ſuppoſed, and the verte of 
this ſolid to be-at the origin of the ſhell, *cis like- 
wiſe evident, that a hole will be formied i in the 
ſhell of the figure of ſuch ſolid. 

If the animal inhabiting ſuch a ſhell, form a 
cavity all along the flight thereof, ſuch as we 
have already repreſented on the ſhells of large 
garden- ſnails, this its ſhell muſt be perforated 
with two ſeveral holes through its whole length, 
and conſequently will have two oblong apertures“, 


wherewith the body of the animal has no commu- 
nication. 


Theſe two holes may ſometimes alſo be pro- 


duced after the ſame manner as that running along 
the flight. To conceive this, we need only ima- 
gine, that the part which afterwards poſſeſſes the 
place of that which has formed the hole, by reaſon 


it could not mould itſelf upon the flight, that the. 


part I ſay of the animal's body that ſucceeds this, 
cannot adapt itſelf exactly to the ſhell it has pro- 


duced. 


A volume would hardly ſuffice to relate all the 
remarkables in the figures of ſhells, I have pre- 
ſcribed myſelf narrower bounds, and the more 
willingly I do it, as there is ſcarce any thing ex- 
traordinary in them, whoſe formation may. not 
be reduced to ſomething already laid down. 


An explanation of the Meurer tranſlated by 
J.M 


Fig. 6. repreſents a ſhell of a great garden 
ſnail, broken in two different places. The let- 
ters A A A mark the circumvolution of the holes 


that have been made in it. We ſee theſe holes 


* Fig. 30 . * 
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ſtopped by new pieces of ſhell, placed immedi- 
ately 3 the old one. It moſt be obſerved, 
that this new ſhel] is not coloured like the old ohe, 
that it has not alſo different little lines, which 
may be called fibres of the ſhell, though impro- 
perly becauſe of their figure; and theſe fibres are 
marked diſtinctly upon the old one: 

Fig. 7. The letters A A A mark the circum» 
volution of an aperture made in the ſhell. It is a 
piece of thin skin, which ſtops this aperture; it 
is paſted to the inner ſurface of the ſhell. B re- 
_ preſents the new ſhell, which has formed itſelf 

upon the ſurface of the skin which touched the 
body of the ſnail. 

'DD is the circumvolution of the aperture of | 
the ſhell, which is not turned back like that of 
of fig. 6. 

E marks by a prick line the aperture of a 
hole, which runs along the whole flight of the 
ſhell, quite to its ſummit or point P. 

CC is one of the notable bounds of the growth 
of the ſhell. We there ſee. the rays almoſt 1 inter- 
rupted, or faintly traced. 

Fig. 8, is the ſhell of a great garden ſnail, of 
Which the circumvolution of the aperture went 
juſt to A, but broken according to the turn of 
this aperture, which is bounded by the letters 
BCC. CCC is a bit of thin skin, which here 
appears paſted upon the outer ſurface of the ſhell, 
but we mult alſo imagine it paſted upon the in- 
ner ſurface of the ſame ſhell ; ſo that it covers the 
whole edge of the ſhell, which is conſequently 
| contained between the two extremities of this piece 

of thin skin. EDD DQ mark the new ſhell 
which has been produced, and ſeparated from 
the old one by the thickneſs of * Kin upon 
* 5 it is applied. | 


Fig, 
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Fig. 9. repreſents the hell of à ſmall ſnail, | 


newly eine out of its 


Fig. 10. is a ſmall garden frail, with 5 black 
or brown rays painted upon its ſhell ; z the inter- 
vals between theſe rays are of a lemon colour. 
This ſnail appears diveſted of a part of its ſhell, 


which went before to A A A, and is at preſent 


_ terminated in B B, which was done on purpoſe to 


ſhew the collar of this ſnail, which is alfo marked 
with g rays CCCCC of a brown colour, but 


not fo deep as that of the ſhell ; the origin of theſe 


rays is at ſome. little diſtance from the extremity 


of the collar; and they uſually are but a line or 
two in length. The ſpace between thefe rays, 


and that which is between the neareſt extremity 


to the edge of the collar, and that edge of the 


collar A A is of a much brighter colour than that 
of the rays, and alſo more brown than that of the 
reſt of the skin, which is from the extremity of 
the rays CCC CC the moſt diſtant from A, 
quite to the ſummit P of the ſhell. 

The edge A A A of the collar of the animal is 

of a browntſh colour. 
Fiz. 11. is alſo a ſtriped ſhell, with only 3 
rays. There have two holes been made in this 


ſhell, of which the fartheſt from the collar is 


marked A, and the neareſt DCC. The ſhell 
which was formed to ſtop the hole A, is of a 
different colour from the rays and their intervals: 
But that which ſtopped the hole DCC is of the 
fame colour with the old one; ſo that the black 


rays are continued in CC, and D is of a lemon 


colour. This laſt hole however is here painted 
not quite ſo near the edge of the ſhel! as it ſhould 


be. 


BBB mark the return of this ſhell, which 
Was arrived at its laſt degree of growth, This 
1 1 ä 
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return is of a brown colour; it has alſo been 


ſeen (in g. 10.) that the extremity of the edge 
of the collar is brown. The origin of the rays of 


the ſhell is not at this return, as the origin of the 


rays of the collar 1s not at the extremity of this 


collar. 


E marks the ſhell, which then ſtops the cavity 


along the flight. 


Fig. 12. repreſents a ſhell, called Ia Veuve; 5 . f 


is marked with different black ſpots, of irregular 


figures, and placed irregularly on a white ground, | 


At A there is a hole, which goes Juſt to the 1 


ſummit of the ſhell. This hole is formed very. 
differently from that of fig. 7 and 12. 

Fig. 13. is a ſpecies of 1urbinites, upon which 
appear different little ſquares, of a red colour, 
diſpoſed in a pretty regular proportion. 

Fig. 14. is the ſection of a ſhell], where the 
tail of the animal has been obliged to abandon 


the firſt turns, becauſe they are grown quite ſolid. 


The letters A A A A A A mark the ſpaces, which 


at firſt were occupied by the body of the animal, 
and afterwards filled up. It ſhews alſo that part 


of the ſpace EB is become ſolid, namely that 
which is marked E, the body of the animal oc- 
cupied only the ſpaces BB, D D DD, Ge. 
CC C C are thoſe eminences of ſhells, which 
I have called horns, or ſections of thoſe emi- 
nences. 

Fig, 15. 1s the tranſverſe ſection of a ſhell, 
which after having made a certain number of 
ſpiral turns in CCCC one way, turns back 
again in D DD. | 

A A are two holes, which are in the whole 


length of the ſhell, with which the body of the 


animal does not communicate, which occupies 
the ſpaces B BB, Sc. 
CCC are eminences, or little horns. Fig, 
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Fig. 16. is a ſpecies of turbinites, which ſeems 

very artificially wrought. This ornament comes 
from different returns, ſuch as the laſt A A A 
diſpoſed from ſpace to ſpace. | 

Fig. 17. has alſo ſeveral returns like the pre- 


coding. But we may allo obſerve, that each of 


theſe returns 1s fluted. | 
BB is the inner ſurface of the ſhell, ek is 
ſmooth, tho? the returns are fluted. | 
Fig. 18. is a ſhell with the outer ſurface fluted, 
tho? the inner ſurface is ſmooth. | -* 
CC, CCC, DDD are 3 bounds of yery 
ſenſible growths, the laſt of which DD D D is 
adorned with ſeveral little eminences, which 1 


have called points, becauſe of their figure. 


Fig. 19. is alſo a fluted ſhell, but it has this 
ſingularity, that each of the ribs of the flutings 
are themſelves little canals ; that is, there remain 
void ſpaces in the middle of theſe ribs throw 


their whole length; and theſe holes are ſurrounded 


with ſhell in ſuch a manner, that the body of the 
animal does not enter within, We have opened 
one of theſe -canals marked B, DD, AA, CC. 
It appears, that the inner ſurface D D, which is 
applied to the body of the animal, is terminated 
in A A, that is, theſe long holes are nor ſhut up 
from A A to the extremity C C, into which the 
den of the Wine enters. 


* I. Con, are and Reflections upon the 


matter of light, or fire, by M. Lemery,/ Jun. 
tranſlated FA Mr. Chambers. 


| The matter of fire is the 1ſt, and moſt pow- 


erful diſſolvant of terreſtial bodies, we having no 
other that penetrates ſo deep, and disjoins the 
component principles ſo compleatly; it is to this 


matter the chymiſt is indebted for the ſecrets he 
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extorts from nature which he would never reveal 
unleſs forced, and as it were tortured by ſo active 
a diffolvant———-Now a matter which con- 
tributes ſo much to our knowledge of other bodies, 
does certainly deſerve to be itſelf ſtudied in its 
turn. | : 175 | 

It is allowed to be the real principle of heat, 
light, and even of the fluidity or fuſion of ſeveral 
terreſtrial bodies, which, without the mixture 
and action of this matter would always remain in 
a folid form ; but as it 1s not always found in 


ſufficient plenty, or meets with bodies which 


make too much reſiſtance, we ſometimes find, 
that inſtead of liquifying or keeping them in 


their former fluidity, it engages itſelf in them, 


and becomes incloſed in ſuch a manner as to re- 


main imprifoned, and to need ſome external 


cauſe to come to its aſſiſtance, and open the cells 
on the outſide, wherein it was retained,  _ 
There are 2 remarkable circumſtances in this 
impriſoned matter; the firſt, That it ſometimes 
makes a ſenſible increaſe in the weight of the 
body it is contained in; and the 2d, That it re- 
tains all its peculiar properties during the whole 
time of ſuch captivity, whereof it gives evident 


proofs, when ever occaſion is given it, of break- 


ing looſe from its confinement, and making an 
effect upon ſome other body. | 

Every body will not allow of what I here at- 
tribute to the matter of fire, it is even alledged, 
that ſuch doctrine is repugnant to our idea of 
what conſtitutes the proper nature of this matter, 
and yet it is. ſupported by ſo many and ſolid ex- 


periments, that ſeveral chymiſts of the firſt claſs, 


have been obliged to adopt it. To ſet it in 
a further light, and have the more pretence for 
applying it to certain phenomena, which P pro 
| : pole 
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poſe: to account for in this memoir, and ſome 
others, I ſhall relate che experiments it is ground- 
ed upon, and anſwer fuch Objections as are 

brought againſt it; objections, which, notwith- 
ſtanding all the verifimilitude given it by experi- 
ments, are of force ſufficient to bring its cruch in 
queſtion. 

Every body . that ſeveral mewliing bo- 
dies when expoſed to the fire, as regulus of anti- 
mony, lead, tin, and even mercury; notwith- 
ſtanding that they looſe a great deal of their own 
ſubſtance, which flies into the air during the ope- 


ration, are ſo far from weighing leſs than they 


did before, which one would naturally _— 
that they weigh a great deal-more. rr 

queſtion is, whence: this augmentation of weight 
ſhould ariſe? And whether the fire, which reduces 
theſe bodies into the calcined ſtate we fee them do 


not likewiſe give them this additional weight? 


It may perhaps be anſwered, That this aug- 
mentation of weights ariſes from the acids of the 
wood; or coals, which are introduced into theſe 
bodies, by means of the fire, and. remain in 
them, when the particles of fire are gone off. 

But it is difficult to conceive, how a ſufficient 
quantity of theſe acids ſhould: arrive at a calcined 
body to produce an augmentation, which, as M. 


Homberg obſerves, ſometimes amount to f ti 


part of the whole, it is certain ere they reach the 
body expoſed to the fire, they muſt paſs through 
the veſſel wherein the matter is contained; and 
yet the veſſels uſed in theſe operations are ſuch as 
will hold the moſt violent acids, without letting 
them eſcape thro* their pores; if therefore. fame 
acids of wood find means to paſs along with the 


particles of the fire, throꝰ the pores above- men- 


tioned, yer. the difficulty of paſſing is ſuch, as to 


Vor. III. . I make 
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make their number very ſmall; ſo that much the 
oreateſt part of the acids muſt be ſtopped, and re- 
tained by the particles of the veſſel itſelf, which 
is uſually of a nature diſpoſed to abſorb them; 
the matter of fire, on the contrary, paſſing 
freely and plentifully through all kinds of veſſels, 
muſt be allowed much fitter to make this aug- 
mentation, which being very conſiderable, will 
ſuppoſe a copious cauſe, ſuch as fire alone can fur- 
niſh ;- but what proves the point ſtill more fully 
is, that upon expoſing theſe bodies to the ſun's 
rays collected by a burning-glaſs, their weight is 
no leſs increaſed than if they had been expoſed to 
a common fire: now in this caſe all acids of 
wood, and coals, are effectually precluded; and 
whatever ſuppoſition we go upon, it will be 
equally difficult to exclude the 185 from its hare 
in this Phenomenon. = | 
Bur beſides proving that the matter of fire in- 
ſinuates itfelf into certain bodies, and augments 
their weight, it muſt likewiſe be ſhewn, that 
this matter in being thus repoſited i in bodies, al- 
ters not its nature, but retains all the particular 
properties which conſtitute it matter of fire, — 
The proof of this ſecond article will be a confar- 
mation of the firſt ; for if what is introduced into 
the bodies during their calcination, be the real 
matter of fire, when we conceive, that this mat- 
' ter engages itſelf, and reſides therein, with all its 
native properties, it will be eaſily allowed, that 
the augmentation of weight ariſes cry there- 
from. 
| Now the matter of fire retained in metalline 
bodies, is kept too cloſe to be able to manifeſt it- 
ſelf by any of the ſenſible ſigns, which ſhould 
make it known, and diſtinguiſh it from other 


matters; the reaſon is, that to become perceive- 
3 . „ RO 5 able, 
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able, it muſt force-its priſon doors, and . make an 
attack upon ſome other body ; but the cells it is 
repoſited in, are fo ftrong, and ſolid, that no- 
thing leſs than a fire of fuſion will ſuffice to break 
them, and diſengage the fiery particles contained 
in them. 

It is otherwiſe with thoſe which had ne 
into ſtony or ſaline bodies, by means of calcina- 
tion; for theſe bodies being of a laxer texture, 
water alone ſuffices to make them a paſſage out; 
for that by impinging againſt the particles of 
thoſe bodies, it not only deſtroys the union, but 
reduces them into a fine powder, capable of being 
ſuſtained in the fluid : thus the reaſon why lime- 
water for inſtance is a drier, and abſorbent, is 
owing to the ſtony particles it is replete with, and 
if lime ſteeped in water be unfit for the uſes of 
building, it is by reaſon its particles having been 
much attenuated by the fluid, unite again ſo inti- 
mately as to form one compact and durable 
mals. 

As water therefore diſunites the particles of 
ſaline and ſtony bodies when calcined, and grinds 
them ſo very ſmall, if there be any matter of 
fire lock*'d up between the particles thereof, it 
muſt eſcape by means of this diſunion; and this it 
does accordingly, throwing itſelf into the aqueous 
fluid which had delivered it, and which becomes 
more or leſs heated thereby, in proportion to the 
quantity of this matter. 

Another remarkable effect is obſerved in ſome 
of theſe bodies; viz. That making a very ample 
proviſion of the matter of fire, and being liable 
to let it looſe again upon the ſlendereſt occaſion, 
when they are applied upon an animal body, the 
fiery particles which iſſue from them, and inſinuate 
mto the texture of the part, burn, and make an 
KI eſchar 


** * 
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eſchar differing only in degree from that produced | 


2 live coal, or a hot won. 

The eaſineſs for the accounting for the effects 
above-mentioned, on the ſuppoſition of particles 
of fire latent in ſuch bodies, is a violent pre- 
ſumption in favour of the hypotheſis; but what 


renders it inconteſtable is, the manner wherein 


calcined bodies become diſpoſed for ſuch effects, 


which is in conſequence of their beiag expoſed to 


the matter of fire Add to this, that the 
p operties they acquire bereby, are the ſame as 
thoſe of natural fire; and that none of theſe ef- 
fects are unaccountable for; without any tolerable 


ſatisfaction upon any other footing. 
For to take a particular inſtanee, when lime 


caſt in water turns that liquid hot, and makes it | 


boil as fre would do, Gal this effect be attri- 
buted to any fermentative particles contained in 
the lime, — brought into action by the fire? 
With what ground can this be done, when we 
find nothing in lime bur a pure earth, ſtripped of 
all falts, the fire ſeeming to have expelled all 
other matters to make room for itſelf? And how 
ſhould a pure earth, when ſteeped in water, be 
able to heat it? But the particles of fire, ſay they, 
are only ſuch, by reaſon of the rapid motion they 


are agitated with, Now ſuppoſing them engaged 
in the texture of groſs bodies, they muſt quickly | 


Joſe their motion, and conſequently ceaſe to be 


fire, and thus become incapable of the effects at- 


tributed to them, ſo that ſome other cauſe mult 


be had recourſe to. 
I anſwer, that the matter of fire muſl be wal, 


dered as a fluid of a certain nature, and endued 


with properties peculiar to it, which diſtinguiſh 
it from all other fluids. Now I agree, that theſe 
properties depend on the rapid motion of the par- 


ticles 


/ 
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ticles of this fluid; but conceive withal, that the 
figure of each of theſe particles muſt be taken into 
the account: be this at it will, when this fluid 
happens to be detained in the texture of any groſs 
bodies, its condition, I ſuppoſe, is no worſe 
than that of other fluids, and conſequently mult 
have the ſame fate: now water is likewiſe a liquid, 
whoſe fluidity, as ſhall hereafter be ſhewn, de- 
pends upon the matter of fire, and conſequently 
whoſe fluidity muſt be much ſhort of chat of fire; 
and yet we ſee water daily incloſed in numerous 
bodies without loofing its fluidity, or any of the 

roperties which characterize it; ſo that upon 
bringing it forth, we find it the ame matter as 
before; and much more muſt the matter in que 


ſtion, when in the ſame circumſtances, retain its 


nature, and be found upon its enlargement * 
the ſame properties as before. 

But it will be replied, that the buſineſs here is 
not about a compariſon, but ro ſhew how the 
particles of fire detained in a groſs body can pre- 
ſerve their motion, This we ſhall conſider accord- 
ingly, after firſt diſpatching the following diffi- 
culty, the anſwer to which will naturally lead to 
that ſolution. 
is eaſy to conceive how a groſs fluid, whoſe 
particles are in a moderate agitation, ſhould be 
- retained in the texture of a ſolid body; but it is 
ſcarce conceivable, but that a matter ſo ſubtil and 
active as fire, ſhould not find ſome paſſage out of 
the bgdies it has been introduced into, or ſhould 
not even make idelf a paſſage by the rapidity of 
its motion. 

I anſwer, that as to what regards the activity of 
the matter of fire, it is certainly very great; and 


that whey this mauer ig in 4 duffcient . to 
ur- 
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ſurmount the reſiſtance of a ſolid body, it makes 
its way thro' by breaking the continuity of its 
parts; bur it is not always that it is in quantity 
ſufficient for this purpoſe ; in which caſe its force 
being inferior, or only equal to the refiſtance of 
the ſolid body it is incloſed in, all its activity 
and efforts remain uſeleſs, unleſs they be aſſiſted 
by ſome foreign cauſe acting on the outſide. 

As to the ſubtilty of the particles of this mat- 
ter, it muſt be allowed very conſiderably; but 
the queſtion will be, Whether the pores of the 


cells they are incloſed in may not be ſtill ſmaller? 


As we have no microſcope fine enough, nor any 
meaſure exact enough to decide this point, and 
there being withal no inconvenience in ſuppoſing 
the pores above-mentioned ſmaller than the parti- 
cles of fire, I inclined to this ſuppoſition, by rea- 
ſon of the ſtrong arguments we have, that the 
matter of fire is aQually retained in the texture of 
ſeveral bodies. 8 e 
Nor do I pretend, that the pores thro? which 
the particles of fire cannot pats, ſhould be im- 
penetrable to all other kinds of matter, for how 
{mall ſoever theſe particles be, I can conceive 
others 100 times ſmaller, which can eaſily pervade 
all pores, and whoſe office may perhaps be to fill 
the vacuities of the univerſe ; but notwithſtanding 
that their ſmallneſs ſurpaſſes that of fire, I do not 
apprehend them ſo proper to produce the effects 
here treated off, as the matter of fire——My 
reaſon is, that one of the chief properties of fire 
is to diſſolve and liquify terreſtrial bodies, which 
it effects by dividing and diſuniting the particles, 
and giving each the neceſſary motion ta conſtitute 
It a fluid; but the ſubtil matter above-mentioned, 
finds ſo open a paſſage thro? all bodies, that it el- 
_ capes on every ſide without making ſo ſtrong an 
| Im- 
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' impreſſion on thoſe bodies as we find from the 
matter of fire, which being leſs ſubtil than the 
former, and conſequently unable to purſue the 
fame roads, is forced to break the obſtacles in 
its way, and thus deſtroy the natural texture of 
the bodies; this reaſoning might be confimed by 
ſeveral ſenfible facts, of which, the following 1 1 
one: if a net be ſpread in the ſtream of a river, 
the particles of water finding an eaſy paſſage thro? 
the holes or maſhes thereof, will do it no damage: 
burt ifa body come which is too bulky to pals thro? 
thoſe maſhes, it muſt either be ſtopped thereby, 
or break the net; and the ſame befalls che matter 
of light, which, according to its quantity and 
ſtrength, is cither detained 1 in bodies, or diſſolves 
them. 

Now to conceive without the help of any com- 
pariſon, how the matter of fire incloſed in the 
cells of a ſolid body, ſhould be able to preſerve 
its motion, we need only obſerve, that there is a 
more ſubtil matter continually pervading the pores 
of theſe cells, and which of conſequence muſt 
keep up the agitation of the particles reſiding 
therein. 

M. Saurin has 33 that we may ſafely 
affirm, that the proper matter, even of the moſt 
ſolid and heavy bodies, does hardly make the 
loo, oooth part of their bulk. - Now, though 
we ſhould abate a good deal of this ſuppoſition, 
yet there would {till be room enough in the moſt 
ſolid bodies to give paſſage, or even lodging, to 
a large quantity of foreign matter, in which caſe 
the ſubtile matter abovementioned, paſſing more 
copiouſly. than can well be imagined, the fiery 
particles, notwithſtanding their impriſonment, will 
not want cauſes ſufficient to maintain their Huidury 
and motion, WO 

In 
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In effect, tho ir ſhould be granted, that the 
particles of fire engaged in a folid body, could 
not always preſerve their motion therein, it would 
not follow Hence, that they muſt looſe their pro- 
r nature of fire; for it is not only to the rapi- 
dity of their motion, but alſo to their figure, and 
their ſmallneſs, that their peculiar properties are 
owing : thus the particles of water are at reſt 
when frozen; and yet no body will fay, that they 
are eſſentially different now, from what they were 
before, ſince we find the leaſt agitation, or the 
fmalleft degree of hear, enables them again to 
prochice click which they had ſtill remained fit 
r by their peculiar figure, and whereof no other 
body, though expoſed to the ſame heat, would 
ever be capable. 

We likewiſe know, that ſalt is the matter of 
taftes, and has certain properties ariſi ing from the 
har figure of its parts, arid yer it only acts 
when diſſolved; or which amounts to the fame; 
when it floats in a fluid, which keeps its particles 


in motion. Now will any one alledge; that falt, 


when undiſſdlved, is not the matter of taſtes, nor 
has the ſpecial properties which characterize a 
falt? This can never be faid while its particles re- 
ein their effential figure, the chief fource of theſe 
properties. 
Hence, tho? it were true, that the retention of | 
les of fire in a ſolid body, ſometimes robbed = 
them of their motion, they would only be in the 
caſe of frozen water, or ſolid falr; and 
be reſtored to their former effects by recovering 
their mation. 
It may s be demanded, why the matter 
of firs; 8 1 had penetrated into a folid body, 
Qhonld not be able to ger out again without the 


help of a foreign cauſe to facilitate its efexpe, the 
paſſages 
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paſſages having been open enough to let it in, can- 
not be too narrow for its exit. 

I anſwer, that while the body is expoſed to the 
fire, its pores are opened, and dilated, and ſe- 
vera] of the fiery particles which are continually 
entering it, go out again with the ſame liberty ſo 
long as the dilatation of the pores remains ; but 
when the fire ceaſes to act, the cauſe of this dila- 
tation ceaſing likewiſe, the particles of the body 
which before had been ſwelled, do now ſhrink, 
and their pores return to their firſt ſtate ; upon 
which the particles of fire which had inſinuated 
into the cells of ſuch body, are now utterly ſhut 
up, beyond a ' poſſibility of eſcaping, till ſome 
new dilatation of the pores, or a fuſion of the 
body ſer them free. 

'Tis no wonder, that bodies, which, by their 
calcination have ſtored up a large quantity of 
fire, ſhould not afford any ſenſe of heat upon 
touching; for as the particles of fire incloſed with- 
in them, cannot reach the hand, which 1s only 
applied on their ſurface, the effect will be the 
ſame, as if they had no fire at all; as we find 
that ſalt is only ſenſible to the taſte, when it is diſ- 
engaged enough from all other bodies, to make 
an immediate impreſſion upon the organ of that 
ſenſe: and hence if a body newly taken from the 
fire, giye a vehement ſenſe of heat, this is not 
owing to the particles of fire impriſoned in it, 
but to thoſe which have found paſſages open 
enough to let them out: for we may ſuppoſe 
two kinds of pores, ſome which are naturally big 
enough to give free paſſage to the matter of fire at 
all times, and others which only afford it, when 
dilated by heat. 

Laſtly, it may be further asked, why the mat- 
ter of fire incloſed in ſaline and ſtony bodies, does 
You. . I "ot 
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nat break the texture of the parts, which oppoſe. 
its eſcape, ſince we find. water do it, 2 yer 
is incomparably leſs active than fire. 

[ anſwer, that if the quantity of matter in bee 
contained in lime, were as great as that of water 
poured on it, it would probably need no foreign 
aſſiſtance to get forth; but notwithſtanding all 
its activity, its quantity may be found ſo ſmall, 
compared to that of water, that the particles of 
water ſhall be more effectual than thoſe of fire. 
Now tis evident, that the fire procured from the 
bodies above-mentioned, is much leſs in quantity 
than the water uſed to procure them. 

Further as to fixed alcali ſalts, which likewiſe | 
contain particles of fire; water, 'tis known, diſ- 
ſolves them with ſurprizing quickneſs, and fire 
itſelf would hardly be able to bring them ſooner 
to fuſion. If then water make ſo perfect a diſ- 
union on the particles of theſe ſalts, it will hereby 
afford a free paſſage to the matter of fire re- 
tained among thoſe particles; and if nothing than 
a fire of fuſion ſuffice to prove the ſame dilbnion 
in theſe ſalts, the matter of fire contained therein, 
being in much leſs quantity, and conſequently 
much leſs powerful than that of a fire of fuſion, 
tis evident on this occaſion it muſt act leſs effec- 
tually than water; nor muſt we ſuppoſe, that the 
liquid thus poured upon lime and alcaly ſalts, does 
alone open a paſſage for the matter of fire, but 
there being all the room imaginable to ſuppoſe, 
that this matter ſtil! - retains its motion within 
the bodies, we conclude, that *cis continually at 
work in its priſon to force a way thro” the ſame; 
and that if it prove unable, notwithſtanding all its 
efforts, to make its eſcape, without an extraneous 
aid, yet it contributes an biy, and facilitates 
the effect of chis ald. _ 

c 
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The ſun only ſeems a vaſt fund of the matter of 
fire, or if you had rather, a huge flame of the 
ſame eſſential nature as ours, ſince we find, that 
both the one and the other produce the very 
ſame effects; but this luminary being at à great 
diſtance from us, can only act on terreſtrial bo- 
dies, in 2 manners, viz, either by emanations 
and effluxes of his ſubftance, emitted from thence 
to us, an hypotheſis liable ro ſeveral difficulties, 
and inadequate to certain of the phaznomena, or 
hy trains of the matter of this fire diffuled thro? 
all the intervals of the fluid maſs, between the 
ſun and us, which trains come to act upon terre- 
{trial bodies, when preſſed or impelled towards 
them by the preſence of the ſun.— Each 
train may be conſidered as a little ſun continued, 
but ſtill depending upon the large one, which is 
the ſource of their motion or action, upon terre- 
ſtrial bodies. | | 
Theſe trains which form the luminous rays, 
and are immediate agents of light, do not differ 
as to the matter from that of the ſun itſelf, as we 
find by certain experience: hence as the ſun is 3 
flame which produces the ſame effects as a culi- 
nary flame, we may infer the manner of its acting 
upon terreſtrial bodies, from that wherein our 
flame is found to act: now we know, that upon 
plunging one of the abovementioned bodies in a 
common flame, tis the proper matter thereof, 
without any foreign aſſiſtance, that penetrates, 
heats, and modifies them according to their pecu- 
Jar nature; and when the ſame bodies are pre- 
ſented to the fire without touching the flame, the 
impreſſions they receive therefrom, are eſſentially 
the ſame as thoſe, which the flame, if immediately 
applied thereon, would have produced: the only 
Lifierence is, as to more and leſs, ſo that a body 
= Fd acted 
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Ated on immediately by a little flame, will be 
heated and altered after the fame manner, as if 
placed at a conſiderable diſtance from a large 
flame. 1 8 | 
All this gives a ſufficient indication, that the 
matter of fire or light, interpoſed between the 
flame and us, is of the ſame nature as the flame 
itſelf ; and why then ſhould the luminous rays, 
which tranſmit the action of the ſun to us, and 
ſeem only to be continuations thereof, be of a 
different matter from the ſun's body? In effect, 
when collected by means of a burning glaſs, they 
act with an equa] or even more vigour, upon ter- 
reſtrial bodies, than the moſt violent flame could 
do, if immediately applied on the fame bodies ; 
a proof not only that the matter of theſe rays is 
the fame as that of the flame; but alſo, that the 
flame conſiſts in a collection of a vaſt quantity of 
the matter of light, which acts the more forcibly, 
as it is more copious, and collected cloſer. On 
this footing, the ſun only ſeems to differ from 
the rays of light, collected by a burning-glaſs; 
in this, that the matter of light being there much 
more copions, and more collected than it is in 
the rays, would act more readily and forcibly 
upon bodies immediately applied thereto. 
The vehement action of the rays united by a 
burning glaſs, ſhews, that the fluid, which in their 
natural ſtate ſeparates and extends them, does 
Itkewiſe ſerve to moderate this action, and ren- 
der it more ſupportable; for without ſuch me- 
dium, inſtead of zee and exciting a gen- 
tle warmth, they would conſume all bodies, and 
even deſtroy the organ of ſight. To explain this 
by a ſenſible compariſon, the air is that to the 
rays of light, which water is to the particles of 
fire, in a Balneum Mariæ, the rays being tem- 


pered 
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pered in their paſſage thro? the air, as the fire is 
in its paſſage thro? the water ; or the rays of light 
might be compared to coroſive ſpirits, which tear 
and lacerate when they are pure, but produce an 
agreeable ſharpneſs when diluted with a ſufficient 
quantity of ſome other fluid. 
The matter of fire driven by the ſun upon ter- 
reſtrial bodies, modifies them differently accord- 
ing to their reſpective natures z ſome it eaſily puts 
and preſerves in a ſtate of fuſion, and ſuch are 
articles of water, which originally are ſolid, an 
owe all their fluidity to the action of the matter 
of fire lodged amongſt them : this we prove hence, 
that their fluidity remains while the ſun deter- 
mines a ſufficient quantity of this matter, to con- 
vey his action upon terreſtrial bodies; but in 
thoſe ſeaſons when he only ſends a. lictle, ſuch 
little being inſufficient to maintain the fuſion of 
theſe particles, they relapſe into their firſt ſtate of 
immobility, from whence they recover, preſent- 
ing them to the fire; or which amounts to the 
ſame; and the ſun begins to ſhed a greater quan- 
tity of the matter of fire upon terreſtrial bo- 
a. 

From what has been ſaid, we learn, iſt, that 
ice is only a reſtoration of the particles of water into 
their natural ſtate; 2dly, that the bare abſence of 
the matter of fire ſuffices to effect this reſtoration 
and 3dly, that the fluidity of water is a real fuſion 
like that of metals expoſed to the fire, only dit- 
fering from it in this, that metals require a large 
quantity of particles of fire to liquify and ſupport 
them in a ſtate of liquification, whereas the parti- 
cles of water ſeldom receive ſo little fire, as to al- 
low them to reſume. their natural ſolidity. 

Another effect of the matter of fire ſhed upon 


terreſtrial bodies is, to engage itſelf in certain 
com- 
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compoſitions of ſalt, earth, water, Se. to gether 
with them to form o1ls, fats, and in fine all — 
able bodies, which only become ſuch by the great 
quantity of particles of fire lodged in them. 
What leads me to this ſentiment is, that upon de- 
compounding theſe bodies, they turn intirely 
into ſalt, earth, water, and a fine ſubſtance, 
which paſles thro? the cloſeſt veſſcis, and maugre 
all the care of the beſt artiſt, ſpends itſelf in ſuffi- 
cient quantity to produce a conſiderable diminu- 
tion in the weight of what remains. 

*Tis certain, that ſalt, earth and water, whether 
united together, or ſeparated, never become in- 
flammable, but even uſually hinder, or retard the 
inflammability of bodies, which naturally hayethat 
property; it may even be aſſerted, that the effect 
of theſe principles in the compoſition of inflam- 
mable bodies, is only to ſtop and arreſt the mat- 
ter of light or flame, which never riſes into the 
air under this form, except when the inflammable 
body having been firſt expoſed to the fire, that 
agent has broke the cells thereof, and given 
room for the incloſed matter to fly of © 
is the real matter therefore of fire or flame, 
which ſteals from the artiſt in the analyſic of in- 
flammable bodies, all that remains of thoſe bo- 
dies after the decompoſition, being the materials 
| whereof the cells were formed, in which this 
matter was retained ; it will be eaſily allowed, 
that this matter, when free and left to itſelf, malt 
pervade the cloſeſt veſſels, when we conſider that 
there is no veſſel but what the fire will readily pe- 
netrate, ſo as to heat a fluid contained in it; and 
as to the cauſe of inflammability, experience 
ſhewing us, that ſalt, earth, and water, in what- 


ever circumſtance i is found, never becomes inflam- 
mable ; ; 
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mable; to what can we more probably attribute 
the effect abovementioned, than to the matter of 
fire, which, as already proved, forms the — 
and gives it all its properties. 
Nor need we be ſurpriſed, that cen me- 
tals, and all bodies in general, which have pro- 
cured a ſtock of light by calcination, do not 
kindle by the fire as oils do; for to make a body 
kindle. fo as to be perceived, the luminous fub- 
{tance iſſuing continually from it, muſt be copi- 
ous enough, and form a maſs ſufficiently firm to 
preſs the matter of light diffuſed thro the air vi- 
gorouſly, and on all fides, ſo that the particles of 
this matter ſtriking each other fucceſfively, and 
according to the direct determination communi-! 
cated to them, do hereby tranſmit the preſſions of 
the flame, to a. diſtance greater or lefs 3 but when 
only little particles of luminous ſubſtance, are 
diffuſed from ſolid bodies, they preſently become 
ſo darkened by the air around them, as to be diſ- 
abled from making preſſions efficacious, and ex- 
tended enough, to become ſenſible to the eye. 
| Upon the whole we conceive, that the matter 
of light lodged in inflammable bodies, expoſed to 


the fires, iſſues out every moment in much greater 


quantity, than the ſame matter lodged in calcinec 
metals; whether it be that ſuch metals contain 
leſs of this matter than the oils, or whether having 
a cloſer texture of parts, they do not allow it ſo 
free egreſs; but at each effort of the agent which 
obliges them to let go, they let only ſmall parcels 
exhale, incable of ſenſibly affecting the eye. 

This reaſoning perfectly agrees with a known 
fact, which is, that upon expoſing very inflam- 
mable bodies, jas paper or ſtraw, to a toatmall fire, 
they ſometimes conſume intirely without caſting 
any flame, by reaſon the external agent being 

too 
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too weak to expel a great quantity of the matter 
lodged in ſome bodies all at once, this whole 
matter flies off ſucceſſive in little invifible portions, 
anſwerable fo the force which procures them de- 
liverance. 8 14 1 
We might here take occaſion to account for ſe- 
veral curious phænomena, wherein this ſyſtem of 
impriſoned fire perfectly quadrates, and which 
are even ſo naturally deducible herefrom, that 
each phenomenon ſeems a kind of proof of the 
truth thereof. How preciſely, for. inſtance, does 
the matter of light ſeem to agree with the pho/phori, 
both natural and artificial; and to thoſe violent 
fermentations accompanied with flame, which the 
oyls uſed in ſuch experiments, are obliged to ex- 
hale, when penetrated by. nitrous, or vitriolic 
acids? But were I to enter into a preciſe detail 
of all the experiments of this kind, and the par- 
ticular circumſtances which accompany each, I 
fhould go far beyond the bound preſcribed for this 
paper, and incroach on the ſubject of future 
Ones. * e | 
I ſhall only here obſerve, that all phoſpbori in 
neral may be conſidered as a kind of ſpunges, 
filled with the matter of light, which is ſo feebly 
retained therein, as to need but very little external 
help to become capable of exhaling under a Ju- 
minous form, and even of burning and ſetting on 
fire ſuch bodies as come in its way. 
It follows from the whole, that if the ſun ſeem 
to be a kind of large receptacle, or fund of the 
matter of fire, we have an infinite number of 
petty receptacles in inflammable bodies, which ſeem 
to have been formed to ſupply the want of the 
fun ; in effect the preſence of fire being indiſpen- 
fibly neceflary to light and heat, and the great 
| | lumi- 
1 
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uminary not being always in our hemiſphere, 
but retiring to a great diſtance from us in certain 


ſeaſons, or which amounts to the ſame, only de- 
termining a little quantity of the matter of light 
upon terreſtrial bodies, we find a happy ſubſti- 
tute in the boſom of the earth, whereby to remove 
all the evils, into which the abſence or diſtance of 
the ſun would unavoidably throw us; I mean, a 
ſufficient quantity of the matter of light, to form 
a fort of little ſuns, which warm and illuminate 
as well as the great one. | 


XII. On the — of fluids in cold . 
weather, with remarks on ſome effects of 
the frofts, by M. Gauteron, of the royal 
academy of Montpellier; tranflated ” Mr. 
Chambers. 


We uſually conſider the evaporatisn of fluids 
as an effect of the hear, or motion of the am- 
bient air, and it will appear ſurprizing, that a 
2 oppoſite cauſe ſhould produce the ſame ef- 
ect; and that a fluid ſhould loſe more of its 
parts in the ſevereſt froſt, than while the air is 
in a temperate ftate, — Yet this is what I 
found in the great froſt of this winter. 
I have even obſerved, that the greater the cold 
is, the greater has the evaporation been, and that 
ice itſelt loſt conſiderably, as much in propor- 
tion as the fluids which withſtood the froſt. 

It begin to freeze at Montpellier, on the 12th 
of December, 1708, the wind being at north, 

from north-eaſt, and the common thermome- 
ters ſtanding at 109, and that of M. Amontons's 
at the 930: At 6 clock this evening, I expoſed 
an ounce of common water, in a china cup, to 
be froze, which was done accordingly before 

Vol. III. No. 31. M m | morning, 
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morning, and weighing it at 8 a- clock the next 

day, I found that the water in freezing had loſt 
24 grains of its weight. This diminution was 

very real, ſince, upon melting the ice, the wa- 
ter was found to have loſt 12 grains more, not- 
withſtanding all our precaution to prevent any ſe- 
cond evaporation. The ſame experiment re- 
peated ſeveral days running, gave me much the 


ſame thing; with this difference, that the evapo- 


ration was much greater in a mn . or 
when the wind was ſtrong. 
The thaw enſuing thereon, prevented the fur- 


ther proſecuting ot my experiments; but it tak- 


ing certainly again to froſt on the night between 
the 6th and 7th of January, I took occaſion to 


make the following ones. 


For on the night between the ch and 3th, 4 
expoſed common water, brandy, oil of olives, | 
oil of wallnuts, oil of turpentine, and mercury, 
an ounce of each, to the open air, the common 


thermometer ſtanding at the ſecond degree, and 


that of M. Amontons's at 519—6 lin, — The wa- 
ter was preſently froze, and in an hour loſt 6 
grains; the oil of wallnuts Joſt 8; and the brandy 
and oil of turpentine each of chem 12, in the 
ſame ſpace of an hour, while the oil of olives 
and the mercury ſeemed rather to have gained 


than have loſt their weight. Next day the dimi- 


nution of the frozen water was found 36 grains; 
that of the oil of wallnuts, which did not freeze, 
40 grains; and thoſe of the brandy and oil of 
turpentine, which alſo withſtood the froſt, 54 
each; the mercury and oil of olives remaining 
much i in the fame ſtate, ; 

'Tis needleſs to note the evaporation produced 
day by day during the great cold; ſince, under 
equal circumſtances, the evaporation was nearly 


the 


 RoyaAL ACADEMY of SCIENECS. 307 


the ſame 3 but a vehement cold and ſtrong winds, 
always made it — than a leſs cold and calm 
weather. 

Tis obſervable, hos the abet ice is not ex- 
empt from evaporation in a ſevere cold; for we 
find it looſe 36 grains from 8 in the morning to 
1 in the afternoon, and 36 grains more from 
that time to 8 in the evening; and the evapora- 
tion in the night was much a: the ſame rate; ſo 
that the ice loſt 100 grains in 24 hours, notwith- 
ſtanding its ſeeming firmneſs and ſolidity, and 
this at a time, which ſeemed more proper to 
bind, than to looſen the ſmalleſt of its parts. 

The night between the 10th and 11th of Jan. 
proved the coldeſt that has been felt in this coun- 
try, the liquor in the common thermometer ſunk 
intirely into the bowl; and that of M. Amontons's 
ſtood at 51%—1 lin. which. is almoſt the extreme 
cold of the 8th climate; in effect, the cold was 
felt very pinching in the warmeſt houſes, and few 
people could ſleep ſoundly how well ſoever they 
were covered. This night the evaporation 
was very great, the common water Joſt 48 grains, 
the oil of wallnuts 54, and the oil of turpentine 
and brandy 72. 

This is a ſhort ſtate of what I af on the 
evaporation of fluids in the en. cold: my re- 
marks upon froſt are, 

Firſt, That the ſurface of freezing water ap- 
pears wrinkled over, and that theſe wrinkles 
ſometimes form parallel lines, and ſometimes 
radii, which ſeem to go from the centre to the 
circumference, and upon freezing it in a cy lin- 


drical phial, I have found hollow tubes, formed 


around the cylinder from top to bottom, and 


ſeeming to go from the circumference to the 
centre. 


M x m 8 Secondly, 
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Secondly, That water covered a-top and at the 

ſides with oil, froze about half an hour later than 
the water expoſed naked to the air, and in freez- 
ing formed a bunch of ice about an inch above 
the ſurface of the oil. | 

Thirdly, That oil of wallnuts preſerved water 
from a moderate froſt, which oil of olives had 
not been able to do. | 
Pourthly, That hot water, ready to boil, froze 

about half an hour later than cold. | 

F ifthly, That brandy, oil of cat and oil 
of turpentine did not freeze at all. 

Sixthly, That tho? the sky was very clear dur- 
ing the froſt, yet the ſun appeared a little pale. 

Seventhly, That the orange and olive trees loſt 
their leaves and branches, and moſt of them died 
to the very root; and what is more, the laurels, 
yews, grannate trees, fig - trees, jeſſimines, and 
fome oaks themſelves underwent the ſame fate. 
The Rhone was froze 12 feet deep, and the pond 
de Than, notwithſtanding its natural ſtorminels, 
and its communicating. with the ſea, by a very 
ſhort and broad canal, was fixed from end to end, 
and ſeveral perſons went from the baths of Ba- 
zaruck to Sette over the ice, a road unknown ta. 
our forefathers, and which * will be ſo to 
our poſterity. 

Eighthly, That the thaw on the: 2 3d of ons 
as alſo that on the 26th of Feb. were followed 
with an epidemical catarrh, which ſcarce any 
body eſcaped. DA 
All theſe effects muſt have aroſe from the 

ſame cauſe, viz. from the change in the air dur- 
ing the froſt — My ſentiment of this change 1 is as 
follows. | | 
The ſun's rays emitted in the winter, falling 


all 2 895 on the ſurface of the earth, take up 
more 
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more room thereon, and are leſs reflected upon 
themſelves; whence it follows, that the earth 
muſt be leſs heated in the winter time, and that 
the ætherial matter, moſt ſuſceptible of motion, 
will recede to that part where the ſun is moſt 
perpendicular to the earth, leaving ſuch ætherĩal 
matter as is leaſt diſpoſed for motion, on chat 
part of the earth where it is winter. 

Now the ætherial matter is commonly allowed 
the cauſe of the motion of fluids, and that the 


air of itſelf owes its motion and fluidity to ts 


ſame : hence all fluids muſt remain in a ſtate of 
ſtiffneſs or condenſation, when this matter looſes 
part of its force; and hence the air itſelf, muſt be 
denſer in winter, than in any other ſeaſon. * 

But we likewiſe find by ſeveral experiments, 
that the air contains a ſalt, which is ſuppoſed to 
be of a nature approaching that of nice; now 
this, and the condenſation of the air being ſup- 
poſed, I fay, that the molecules of this nitrous 
{alc muſt be brought nearer, and conſequently 
their bulks enlarged upon a condenſation of the 


air; as on the contrary, they muſt be divided and 


further attenuated by the motion of that fluid, 
if the ſame thing befal all fluids, which have diſ- 
ſolved any ſalt; that is, if the heat of the fluid 


keep the ſalt exactly divided, and the coolneſs o 


ice, or of a ſubterraneous place, give room for 
the particles of the diſſolved falt to gather toge- 
ther and cryſtallize, why muſt the air, which is 


capable of rarefaction and condenſation, be ex- 


empted from this general law? 

And if the nitrous particles in the air be en- 
larged in a great cold, as cannot eaſily be denied, 
they muſt of conſequence have a leſs ſhare of ve- 
locity; but the product of their maſſes thus aug- 
mented by the velocity remaining, muſt {till give 
e , e — 4 e 
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them a greater quantity of motion. Nothing 
further is required to make the ſalt act more for- 
cibly againſt the particles of the fluid; and this 
I apprehend the real cauſe of the great evapora. 


tion they undergo in cold weather. 
Tet this aerial nitre cannot hinder a fluid from 
turning into ice, but on the contrary muſt be a 
means of promoting the ſame ; for it is not the 
air or the nitre contained in it, but the ætherial 
matter that gives fluids their motion, and conſe- 
quently 'tis on a diminution of the force of this 
latter, that the loſs or diminution of the motion 
of the former depends. Now the ætherial mat- 
ter, beſide its natural feebleneſs in the winter, 
muſt looſe a great part of its force, by acting a- 
gainſt the condenſed air, which is further replete 
with large molecules of ſalt; and thus muſt ne- 
ceſſarily be rendered feeble in a ſevere cold, and 
by no means in a condition for maintaining the 
motion of fluids; in a word, we may conſider 
the air in froſty weather, as that ice charged with 
ſalt, commonly uſed for the freezing of certain 
liquors in ſummer. Theſe liquors probably freeze 
by a diminution of the motion of the ætherial 
matter, which acting againſt the ice, and the ſalt 
mixed together, the air, with all its heat, cannot 
hinder the concretion. - © 
It may perhaps be urged, that fluids contain 
particles of air, which, according to M. Ma- 
riotie's obſervations, are in a ſtate of compreſſion 
Io times greater than in the open atmoſphere ; 
that the ſprings of the air thus compreſſed, un- 
bend themſelves in the froſt by a diminution of 
the motion of the fluid; and that 'tis to the explo- 
ſion of theſe ſprings, that the evaporation of the 
particles of fluids in the froft are owing. 


* 


— 


. 
Now 
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Now I allow, that fluids contain a great deal 
of air; that this air .is more compreſſed in the 
fluids than in the open air; that the froſt gives 
occaſion for its ſprings to unbend themſelves; and 


that theſe ſprings unbend with the more force, on 


account of the compreſſion they are in, and what 
is more, that this unbending of the ſprings of the 
air is the cauſe of the lightneſs and rarefackion of 
ice, as well as of the bubbles and tubules men- 
tioned in my obſervations; but I cannot allow, 
that the action of theſe ſprings is the cauſe of eva- 
poration, when I conſider that both the fluids 
which freeze, and ſuch as withſtand the froſt, un- 
dergo an evaporation proportional to the tenuity 
of their parts, and that ice, feveral days old, 
looſes full as..much as water juſt beginning to 


freeze. In fluids. which do not freeze, the un- 


bendings of the ſprings. of air cannot be very 
conſiderable. and: in ice, formed many days, 
thoſe ſprings muſt have had their full play, and 
now left incapable of any further action. 

It has been obſerved, that when the ice begins 
to form, its ſurface is full of wrinkles, which 
are ſometimes diſpoſed in parallel lines, and 
ſometimes after the manner of radii, under which 


ſurface is a multitude of little frozen particles, in 


form of needles, or rather of funnels, whoſe 
ſmall. end is turned to the ſurface of the water. 
Theſe funnels are. eaſily perceived in a cylindri- 
cal phial, when the liquor contained in it is in- 
tirely froze. 

Now this diſpoſition of the ice thus beginning 
to be formed, is favourable to the contained air's 
eſcaping out upon the ſpring's beginning to un- 
bend, and ſeems at the ſame time to prohibit 
the entrance of the external air, which. might 
otherwiſe take its place. Thus the air which re- 
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mains in the freezing water, muſt dilate with the 
more freedom, as as being no longer compreſſed 
by the externa] air,; and hence probably ariſe 


the levity and rarefaction f ice, but not e 


poration ot. its particles. 

It would be tedious to enter into an explication 
ot. all I havgobſerved upon ice; beſides, that it 
may cally. hei deduced! from the principals al- 
p dy laid. down. From hence, for inſtance, it 
appears, that the particles of oil of olives are 
more ramoſe than thoſe of oil of wallnuts; 
and thar tis owing toi xheſe branches, which lock 
the parts faſt. together; that che aerial nitre is not 
able to carry them off; that the particles of wall- 
nuts are more groſs, though: leſs branehy, than 


thoſe, of oil of olives; and that it ariſes hence, 


that tlie farmer is heavier, and dries quicker 
than the latter; and further, that the particles of 
the oil gf. wallnuts muſt be ſmoother, and more 
flippery, anch only. touch in a few points of their 

rface; whence it is, that the ætherial matter, 
with all its: weakneſs, can ealyy move them, and 
hinder the oil. from-' fring; and hence it is, 
thoſe particles are not firm enough to reſiſt the 
impulſe of the aerial nitre, which carries them off; 
hence alfo appears that the tenuity of the particles 
of brandy: and oil of turpentine, favours their 
fluidity and evaporation 3 as for the heavy and 
globular particles of mercury, it appears, that 
tome , powerful agent, than the nitre of the 
air, is required to ſeparate them from their maſs. 

Since the therial matter ſtill maintains the 


Auidity « of oil of wallnuts, tis no wonder, that 


the water covered with it, ſhould. withſtand the 
froſt; oil of wallnuts, on this oceaſion, doing the 
office of à kind of filtre, and giving entrance to 

a quagtity of this matter, Aufficient to maintain 
| | „ 
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the fluidity of water; and if oil of olives likewiſe 
defend water a little while from the froſt, tis by 
reaſon this oil, which only condenſes by the cold, 
contains a little of the ætherial matter in its 
branches, by means whereof the water thus co- 
vered with oil of olives, is able to ſuſtain the cold 
longer, than if entirely deſtitute of rHfat aſſiſtance; 
and if hot water freeze half an hour later than 
cold, 'tis by reaſon ſome time is ſpent in laying 
aſide the motion which the fire had given it; 
and as to the paleneſs of the fun in a ſevere froſt, 
who does not perceive, that the condenſation of 
the air, and the groſſneſs of the nitrous particles 
contained in it, muſt reflect abundance of its rays, 
and prevent their penetrating to us. Laſtly, if 
à kind of gangreen appear on the frozen parts of 
trees and other plants, 1s not this owing to a cor- 
roſi ve ſalt, corrupting the texture thereof? The 
relation is ſo near between this gangfeen, and 
that which befalls the parts of animals, that their 
cauſe muſt be near a kin; corofive humours burn 
the parts of animals, and the aerial nitre has the 
ſame effect on the parts of plants penetrabile frigus 
adurit. 12755 | 1 

I ſhall cloſe this memoir with ſome reflections 
upon the epidemical catarrh, which ſucceeded. 


the thaws of the 23d of Jan. and the 26th of 


Feb. — So many perſons were ſeized with it all 
at once, that it can be owing to nothing leſs than 
fome general cauſe, which acted at the ſame time. 
upon all men. This cauſe. we find in the air re- 
| tpired after the thaw, whofe nitre having been 
much divided, was now reſtored fo its natural 
torm : to explain myſelf, | ET 
The air conveyed into the lungs by the fra. 
thea, fills the veſicles, whereof that viſcus is com- 
poſed 3 and. tho? the blood do not enter into theſe 
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314 The HisToRY and MEMOIRS of the 
veſicles, excepting a preternatural caſe; yet the 
blood in the pulmonary vein, being found more, 
briſk and florid, than that in the artery, ſhews, 
that it has undergone a conſiderable change — 
the air in reſpiration. Hence, as the air has no im- 
mediate action upon the blood, we may ſuppoſe, 
that the texture of the veſicles of the lungs does 
the office of a Kind of filtre, by ſeparating the 
nitrous part of the air; and that 'tis this nitrous 
part to which the florid lively ſtate of the blood 
in the pulmonary vein is owing, if now the ni- 
trous particles in the air happen to be groſſer than 
uſual, as we have ſhewn muſt be the caſe in a 
ſevere cold, their proportion will be changed with 
reſpect to the filtre, which is to ſeparate them; 
and hende only a ſmall quantity will enter the 
blood, which, together with the external cold, 
will occaſion that fluid to remain in-a ſtate of in- 
activity, during which, the paſſages of perſpira- 
tion being ſtopped, the blood muſt retain moſt 
of its ſerous and lymphatick part, which will re- 
main incloſed in its ſulphurous ones, and only 
to be extricated threfrom by a general lique- 
faction. This liquefaction of the humours muſt 
happen upon a thaw; for the nitre on this occa- 
ſion dividing into little molecules, a great quan- 
tity of this ſalt muſt mix haſtily with the blood, 
and animating it, excite a fermentation, which 
ſuffices to make an inſtant ſeparation of a large 
quantity of lymph and ſerum, which being thrown 
upon all the glands of the body, produces a head- 
ach, nauſca, ſtoppage of the noſe, cough, crudi- 
ty, and abundance of urine, I and ſome- 
times a little feveriſhneſs. 
The catarrh above deſcribed is very different 
from what happens in à violent cold; in this 
latter, the humours circuiate with difficulty ; ; and 
1 
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their thickening, occaſion ſome ſerous parts 


to be ſeparated from them; whence the hoarſeneſs 


and cough, which are frequently accompanied 
with an voluntary weeping, by reaſon. of the 


lachrymal points, which are ſtopped by the thick- 
ening of the mucus in the noſe. 


Accordingly the two catarrhs are 10 be 


treated after a very different manner; thoſe from 


cod, are cured by remedies, which reſtore the 
humours to their fluidity ; and where there is a 


_ ſtoppage of the head, the readieſt remedy I know 


is, the perfume of amber, which doubtleſs acts by 
the quantity of volatile ſalt, and ſulphur, con- 
tained therein; wine and brandy burnt with ſugar, 
and tea, coffee, and chocolate, are proper for the 
ſame reaſon ; ſeveral violent and very obſtinate 


colds J alſo knew cured that winter with chicken 


broth, wherein an ounce of ſnakes fleſh dried, 
with a handful of creſſes had been boiled about 3 
of an hour. 

As ta catarrhs caught i in the thaw, care muſt 
be taken to prevent the too great diſſolution of the 
humours, by boiled emulfions, rice-milk, water- 
gruel, barley-water, and yolks of eggs, with ſu- 
gar-candy, whey, and milk itſelf; narcotics, and 
phlebotomy, are proper in either kind of catarrh ; 
and eſpecially where the patient is harraſſed with 


a cough, or any inflammation of the brealt is #p: 


prehended. 


XIV. The variation of the needle at Nurem- 


. berg, by M. Wurtzelbaur. 


M. Wurtzelbaur fads the variation of the ree- 
dle at Nuremberg, to be near 11 degrees; and 
opſerves, and it has not increaſed fince the year 
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1702, when he obſerpeger nl Allo 9, * r 
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XV. A compart 72 of the obſermation-of the 
"ecti pſe of the moon, Sept; ag, 1708, made 
_ af Nuremberg, Genoa, and Marſeilles, N 
by M. Caſſini „ oh ore Feat 


GDI a 7 


*.Þ 4 188 88 84 


s 4 36 Beginning of the ey at Varem- 
6 berg. | 
9 33 49 Beginning of the PEW at ETA | 
8-20 45 Beginning of the eclipſe at Mar- 
ſeiles. : 
0 9 47 Difference of the meridians between 
| Genoa and Nuremberg. 
O 22 51 Difference of the meridians between 
Marſeilles and Nuremberg. | 
6 34 End of the eclipſe at Naremberx. 
10 57 21 At Genoa. 
10 41 26 At Marſeilles. 
0 9 13 Difference of the meridians between 
Genoa and Nuremberg. 
o 25 8 Difference of the meridians between 
Mar ſailces and Nuremberg. l 


* VI. Reffections on the obſervations of the 


eclipſe of the fun, March 11, 1709, made 
#n different countries, by M. Caſſini the 


Jon. 

At Mont pel. lier the end of the eclipſe 
was obſerved exactly alt 2 55 49 
Me find by the figure drawn u ß 
for the meridian of Paris, that it muſt 
have happened there at F 49 30 


* March 2, 1709. | ” __ 7. n 5 


5 
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Which gives che difference of the 
meridians 


At "Genoa the begwhing of the 
eclipſe was'obſetved exactly at 
h It muſt have Pon by the” R. 
gure ar 20094) eee 

Which gives the difference of the) VM; 


meridians 
At Bolonia the end was .obſe: 
with ſome ambiguity "at 5 


Which, h gives "the ae EY 
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9 2 In the HISTO RY. 
; OY N the | pro 8 ve motion oY rural | 
0 cies of Bell _ Y bh 15 
II. Of the glaſs ware of Indi 
III. Of a fort of acorn from Coromandel. 
IV. Of tbe virtues of a nut called Bicuiba. 
V. Of a woman delivered of a child, when above 
80 years of age 
VI. Of the fata effes of ſome . in a baker's 


cellar. 
VII. Of a remarkable ths. 


VIII. Of figured ſtones. | 
IX. Of M. John James Scheuckzer? 's Herbarium | 


diluvianum. 


X. Of the count Marſigli's philoſophical eſſay 2 


cards a Biſtory of the ſea. 
XI. Of a tænia found in a tench. 
XII. The diſcovery of an extraordinary fort of 


inſet. 


XIII. On 1 Pond muſcles. 


ein the MEMOIRS. 


1 Experiments on the elaſticity of the aar, by AM, 
Carre. 
TORS 


: Uh 


.* 
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II. O3ſervations of the quantity of water which 
fell at the obſervatory during the year 1709. 
with the late of the thermometer and barometer, 
YM. de la Hire. 

III. A compariſon of the obſervations which we 
have made here at the obſervatory on the rain 
and winds, with thoſt which M. le Marquis de 
Pontbriand made at bis caftle near St. Malo, 
during the year 1709, by M. de la Hire. 

IV. A compariſon of my obſervations with thoſe of 
M. Scheuchzer, on the rain and conſtitution of 
the air during the year 1709, at Zurich, in 
Switzerland, by M. de la Hire. 

V. Of the weceſ ity of centering well the object glaſs 
of a teleſcope, by M. Caſſini the ſon. 

VI. Os ſervations on the bezear, and on other ſub- 
ſtances, which come near 10 it, by M. Geoffroy 

Jun. 

VII. An in ſect of , by M. de Reaumr, | 

VIII. Reflections on the obſervations of the flux, 
and reflux of the ſea, made at Dunkirk; by M. 
Baert, profeſſor of bydrography, daring tbe years 
1701 and 1702, %. M. Caſſini the jon. 

IX. Obſervations on a ſort of talc, which is com- 
monly found near Paris, upon battks of f. 
Ms by M. de la Hire. 

X. Obſervations on the variation of the needle, 
"with regard to Dr. Halley's map, with ſome 
geographical remarks made upon ſome. ſea Jour- 
nals, by M. de Liſte. 

XI. Reflections on the obſervations of the flux 
and reflux of the ſea, made at Havre de Grace, 
by M. Boiſſaye du Bocage, profeſſor of hydro- 
grapby, during the years 1701, and 1702, by 

MM. Caſſini the fon. 

XII. Reflections on the obſervations of the tides 
made at Breſt, and at Bayonne, by M. Caſſini 
be ſon. ">. _ 
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XIII. An evamination of the fit of ſpiders, 5 
M. de Reaumur. | 

XIV. Experiments on the effefs of the wind, with _ 
regard to the thermometer, by M. Caſſini the ſon. 

XV. Experiments on the thermometers, by M. de 

la Hire te ſon. 

XVI. An obſervation on the little hen-eggs withiut 

voll, which are commonly called cock. by 
M. Lapeyronie. 

XVII. 4 compariſon of the obſervations of ihe 

eclipſe of tbe moon, Feb. 13, 1710, made in 

different places by M. Maraldi. 
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Ltho? animals i in general have an indiſpen- 

ſable occaſion for the progreſſive motion, 
| 1 — to ſeek for food, or for the males and fe- 
males to meet together; yet many of them ſeem 
incapable of it meerly by their figure: of this ſort 
are ſeveral ſpecies of ſhell- fiſnes; and therefore 
M. de Reaumur has obſerved them with a great 
deal of care, for they might walk in ſecret; and 
an external action is often as difficult to diſcover, 
as the internal ſtructure of a part. 

The late M. Poupart* had obſerved, that the 
river-muſcles being laid upon the flat of their 
ſhells, thruſt out at t pleaſute a part, which on ac- 
count of its uſe, may be called a leg or an arm, 
that they made uſe of it to hollow the ſand under 
them, and.conſequently to fink ſoftly on one ſide, 
ſo as to be found at laſt upon the edge of their 
ſhell ; after which, they advanced this arm as far 
as poſſible, and then reſted upon its extremity 
to draw their ſhell to them, and ſo to trail them- 
ſ-lves in a ſort of groove which they themſelvrs 
formed in the ſand, and which ſuſtained the ſhell 

* Vol. II. p. 376, of this abridgment, 


Yor. III. . Oo 


"= 
0 DDr 8 


* — — a ' 
2 wy 2 — 3 — N L Rr * — 
E * 2 2 13 FRICE —— * 
. —— . 0 ˙· 0 ↄ˙ . eg EE EC 
2 3 — 
0 


322 Te HISTORY and MEMoIRs of the 
on both ſides. In looking at a muſcle, we ſhould 


not guels at this expedient, this wenne re- 
Dane 


M. de Reaumur has ſeen a like motion in the 
ſea- muſcles, what may be called their leg or their 
arm, and which in its natural ſtate is 2 lines long, 
may come 2 inches out of the ſhell; and the ani- 
mal having ſeized upon ſome fixed point with this 
arm ſo extended, contracts it afterwards, and con- 
ſequently advances by trailing. LS 

By an almoſt ſimilar mechaniſm, which M. 4 
Reaumur has been very minute in deſcribing, 
the chama, or parr, another ſort of ſhell-fiſh, 
walks upon the mud, or plunges into it. But he 
has obſerved, that if it plunges therein, it is no 
farther than is admitted by the length of two 
horns, or tubes, which it can puſh out of its 
ſhell, and with which it takes in, and throws out 
the water, which in all probability it ſtands in 
need of for its reſpiration, Theſe horns muſt al- 
ways be able to communicate with the water that 
is above it, and thence it happens, that even 
when it does not make uſe of them, for they are 


rot always in action, there is in the mud which 


covers it, one or two little holes of the diameter 


of its horns, which diſcovers it. 


The length of theſe horns in the other ſhell- 
fiſhes, determines alſo the depth to which they 


ſink in the mud. 

The patella, lepasor limpet, which is an univalve 
ſhell-fiſh, always faſtened to a ſtone upon which 
the lower circumference of the ſhell may be ex- 


actly applied, ſeems to have no other motion 


than the raiſing of this ſhell the height of a line, 


fo that its body may have a circumference of this 


magnitude, uncovered and naked. As ſoon as: 
one touches it, the ſhell falls and covers it. But 
x | yet 
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yet M. de Reaumur has found in this animal, a 
progreſſive motion upon the ſtone to which it 
ſticks, ; _ 
The ſea-nettle, hich has figure of a 
truncated: cone, is in like manner always ap- 
plied to a ſtone, by the greateſt baſe of this cone. 
Some circular muſcles form the plane of the two 
baſes, and ſome ſtrait muſcles go from one baſe. 
to the other. The whole play of the progreſſive 
motion conſiſts in general in this, that one half 
of the muſcles: both ſtrait and circular, on that 
ſide to which the animal would go, ſwells and 
extends itſelf, and conſequently. occupies à ſmall 
part of a new place, whilſt the other half ſinks, 
and is drawn by that which advances, or puſhes 
it the ſame way. This motion is no more quick, 
nor more ſenſible. than that of the hand of a 
clock, 41i4, 3 
There is another ſea- nettle, which faſtens itſelf 
to nothing, and is the moſt odd of all animals with 
regard to its figure ; and is the moſt ſingular i in 
the thinneſs of its conſiſtence, for it melts in one's 
hands. It would not be reckoned in the number 
of animals, if we did not ſee in it a motion of H- 
ſtole and diaſtole, che only fign of life that it 
gives. 
In the laſt place, the ſea-ſtar with its 304. legs 
to each of the 5 rays of which it is compoſed, 


goes never the faſter, Its 1.520 legs give it no 


advantage over the muſcle, which has but one. 
What a prodigious variety is there in the works 
of nature! not only the great quickneſs of the 


motion, but even the extreme Nowneſs is executed 


after different manners. 
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324 The HisTORY and MEMoOIRs of the 
An explanation of the figures. 4 


Plate IV, g. 1. a ſea- muſcle opened after the 
natural manner. 
L its leg. 

Fig. 2. a ſea-muſcle gaping, and putting forth | 
"2 

Fig. 3. a chama or purr mend to ſhew the 
parts ſerving for the progreſſive motion. Þ 

S the vertex of the ſhell. 

M M two muſcles, which are cut thro'. 

I the leg, placed in the middle of the ſhell, | 
. proceding from the vertex. Its whole extremity 
Dis ſtrait and ſharp; it is only rounded over- 

againſt the 2 fleſhy cubes marked CC; whereas, 
on the other ſide it advances a little, and forms a 
fort of blunted point marked PP. Sg 

OO the inner aperture of the tubes CC. 

Fig. 4. a purr embracing the mud with its leg 
R COr. | 

Fig. 5. A purr prolonging the horns or rubes 
CC, to draw in the water. | 

S the ver/ex. 

BBB the baſe. 

S B the breadth. 

LL the length. 

Fig. 6. a ſort of ſhell-fſh found on he coaſts 
of Poitou, Aunis, and Saintonge, and there called 
palourde. It is different from the chama' peloris, 
and from the pelorde of the coaſts of Provence. 

CC the two horns or tubes, 

Fig. 7. a palourde opened. , 

O the interior aperture of that horn which is 
fartheſt from the vertex. | 

I the leg. 

Fig. 8. a ſort of ſhell- fiſh found on the ey 
of Pois or and Aunis, where it is called ſourdon. 

CC the horns or tubes, 

Fig. 
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Fig. 9. a ſourdon opened.” 
a part reſembling a leg. 


P the t., , 
T the heel. 


Fig. 10. a ſourdon, with the * foot, and 


heel thruſt out for walking. 
Fig. 11. a tellina opened fo as ſhew the Tg 


Fig. 12. a tellina with the leg ub forch, 


ready to open a Way in the vert 
S the vertex! 
CC the horns or tubes. 


Fig. 13. a tellina bending 2 to raiſe 0 


Fig. 14. another 1 Ppecies of en opened. | 

I the . | 

CC the horns or tubes. 

Fg. 15. a tellina, with its leg thruſt forth, 
ready to enter the ſand. _ 

A A the bounds of ; oath, marked ſo di. 
ſtinctly on the ſhell, 4 they look like ſmall 
pieces ſtuck upon larger. 

CC the horns or tubes. 

I the leg. 

Fig. 16. the ſhell of a inne faſtened t to a 
ſtone. ; 
Fig. 17. the animal taken out of the ſhell. 


AAA Sc. that part of ** animal which 1 is 4 


uncovered by the ſhell. 

T the head, 

CC two little horns bent towards it. 

P a thick fleſhy part in the middle of the 
opening of the ſhell, which it makes uſe of for 
its progreſſive motion. 

Fig. 18. a ſmall whelk, in which the orga an of 
progralions or leg, is like that of a n 

E the leg. 1 

C the lid with which it ſhuts its ſhell. 


4 
7:3 

« 
5 ä 
1 

* 
* 

1 
1 
* 8 
: 
i Y 
1 
{i 
* 8 
1 
{8 

* 
1 
£ 2 

4 
; 
i BB 
1 * 


— —w—ẽ —— — — 


326-The HISTORY and MEMO1Rs of the 
P the part which it puts upon its head, when 
it draws its leg into the ſhell. 
Fig. 19. the cancellus, called in | Engliſh, the 
wrong heir, or Bernard the hermit. It is a ſea- 
animal without any ſhell of its own, which lodges | 


in the oth of whelks, and other turbinated welle 


fiſhes. 
DG its: claws; like thoſe of crabs ah lob- 


ſters. 0 


Fig. 20. III three little bodies near its bora, 


with which it faſtens itſelf to the ſhell, voy 


AO zs that part of the animal, e is co- 0 


vered only with a thin ſkin, the reſt EG a 
ſofter ſhell than that of cray-fiſhes. 
Fig. 21. a ſea- nettle. - 101 4.5 
A a part of the ſea- nettle, eſcue in bis 


And the two following figures, reſembling the. 


ventcof a large beaſt; on which account theſe ani- 
mals are called, by the common people! in amen 


culs de cbevaux, & culs dane. 1 


BB the baſe which does not appear: in this 
figure, becauſe the animal reſts upon it; but it 
may be ſeen diſtinctly in fig. 24. 

Fig. 22. a ſea- nettle with all Its horns .ex- 
tended. | 8 chad wh 

Fig. 23. anocher! ſea-nettle. 

AIIFBD a ſpace where a the aral canals 
appear. 

ACIF RA a ſpace where only; the «circular 
can Is appear. 


FT O a ſpace where the ſtrait / canals, partly, 


appear, the circular canals EN wut, part 


ſwoln 
ws OTR a ſpace where the circular, canals are 
twoln. 
* 24. a ſea- nettle reverſed, to thew.i its baſe 
8. 
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Fig. 25. the mouth reverſed. 

CC the circumference where the horns are 
faſtened. 

OO O O the circumference of the mouth re- 
verſet. . 

It is by this mouth, that the animal takes in its 
food, and excludes its young. 

J a little ſort of wr turned ſpirally. 
Plate V. fg. 27. another fort of ſea- nettle 

called b * lea-gelly. 

DD the circumference or baſe. 

CD the grand reſervoirs or canals, 
The circular circumferences DDD, Sc. EFEF, 
Sc. receive the water only by the portion ED of 
the canals D; whereas the band CCCC, e. 
EFEF, &c. the thickneſs of which increaſes gra- 


dually EEE, Sc. to CCC, Sc. receives the 


water from 16 canals marked CE and CF. | 
BBBB four columns, which divide the ſea- 
nettle as it were into 4 parts. 
T a trunk, in which the 4 columns are united. 
RR, c. the trunk divided into 8 branches. 
PP an appendage to one of theſe branches. 


L a ſmall part of the canal lefc between che 


apertures of the columns. 

Fig. 28. repreſents ſome of theſe parts more at 

large. ? 

T the trunk of the canal. 
RR, Sc. the branches | into which che trunk 

is divided. 


OO, Ge. the apertures of each of theſe 


branches. 
Fig. 29. a ſra- ſtar. 
RR one of its rays laid open. 


BB two rows of tranſparent bodies like pearls. 
Fig. 30. another ſea- ſtar reverſed, creeping un- 


der a ſtone. 
AA 


= 
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AA in theſe two rays the ends of the legs ap- 
pear. j 

S the mouth or ſucker. 
D D, Sc. five teeth about the ſucker. 

Fig. 31. an end of a ray magnified. 

CC C bundles of tubes. | 

RRR the kin. | 


II. of- the 22 of India . 


M. 4e la Hi has been informed by a 1 
that has been ſent him from Pondicbery, in the 


Indies, by F. Tachard, a miſſtonary jeſuit in 
1709, that the glaſs- ware of India, which is not 
ſo fine as that of China, or Japan, is made of 
the gum of a tree of the colour of white amber, 


or karabe, which they melt in two quarts of * 


feed oil. 


n * 07 a fort of acorn from Coromandel. 


M. de Ja Mare, a ſea· officer, having brought 
from the Zaft- Indies, Brazil, and Peru ſeveral 


forts of drugs; gave them to M. Sauveur, who 
ſhewed them to the academy. M. Geoffroyirook 


upon himſelf. the examination of them. They 


were roots, feeds, woods, ſtones, Sc. He 
compared theſe drugs, as he ſaw them himſelf, 

and what was faid of them in the memoirs of M. 

de la Mare, with what was faid of them by the 
authors, who have treated of theſe ſubjects, and 
by that he endeavoured to find out, if what he 
had before him was what thoſe authors have de- 
ſcribed, We ſhall ſuppreſs the principal part of 
this work, alcho* inquired into with a great deal 
of care, being only mere erudition, and we ſhall 
only 
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only take from it here, and in ſome other places 
what belongs to 2 : 
There is on. the coaſt of Coromandel, a tree 
pretty much like our oaks, which bears a ſort of 
acorn, . out of which they draw an oil, like oil 
of olives. The Ma/abars make uſe of it in their 
food, for burning, and to colour their linnen. M. 
de la Mare, by their example eat of it in ſallads, 
and fiſh fried wich it; and he had taught all 
the other officers of the coaſt to eat it, who found 
it to be "oy in _ 


IV. of the wirtnes of a nut called Bic ab; 


The nuts calted vis burn like cloth ſoaked 
in pitch, and it is in burning that they extract the 
oil, as M. de la Mars has tried at M. Boudin's, 
firſt phyſician to the late Nauphineſs. M. Fear 
ver dis, conſul of the French nation affirms, that 
he has cured many cancers with this oil, and that 
by nny one of 1 nuts, the colick is caſed. 


V. of 4 woman delivered of a child, when 
8 above 80 ears of age. 


PV be late biſhop of Sees has affirmed, that a 
man in his diocefe, whom he knew, being 94 
years of age, had married a woman of 83, who 
in due time was delivered of a boy. 


: VI. E the fatal Fell of ſome N in a 
baker s cellar, 


A baker of Chartres had put into his cellar, 
which was 36 ſteps deep, and well vaulted, 7 ar 
8 tubs of embers out of his oven. His fon” 
ſtrong and robuſt young man, going to carry 

Vor. III. — _ Fp ſome. 


# .\ 
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ſome more embers, with a candle in his hand, the 
candle went out half way the ſtairs, he came up, 
lighted it and went down again. When he was 
at the bottom of the cellar, he cried out for help, 
after which they heard no more of him. Hig 
brother, as ſtrong as he, went down quickly, 
cried in the ſame manner, and then ceaſed. His 
wife went down after him, and a maid ſervant 
after her, and it was ſtill the ſame thing. So 
ſtrange an accident alarmed the whole neigh- 
bourhood ; but no body was in haſte to go down 
into the cellar, There was only one neighbour, 
more zealous and bold, who not believing that 
theſe four perſons were dead, went down to give 
them his hand, and help them out. He cried 
out, and they ſaw no more of him, A paſſen- 
ger, a very vigorous man, aſked for a hook to 
draw ſome of the people out of the cellar, with- 
out going down to the bottom, he threw the 
hook and drew up the maid, who, upon coming 
to the air, gave a ſigh: they opened a vein, 
but ſhe did not bleed, and died upon the ſpot. 
The next day a friend of the baker's out of 
the country, ſaid, that he would draw up all the 
bodies with a hook, but for fear that he ſhould 
find himſelf ill, without being able to get up a- 
gain, he was let down into the cellar with a rope 
upon a wooden pully, and as ſoon as he ſhould 
cry out, they were to draw him up again : he 
very ſoon cried out; but as they drew him up, 
the rope unhappily broke, and he fell back again; 
they mended as faſt as they could this rope, which 
was broken Pretty near the top of the cellar, but 
they could only bring him up dead. They 
opened him, his brains were in a manner dry, 
the meninges exceſſively ſtretched, the lungs 


marked with black ſpois, the bowels blown up, 
| | an 
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and as thick as one's arm, inflamed, and as red 
2s blood; and what was the moſt particular, all 
the muſcles of the arms, thighs and legs, as it 
were, ſeparated from their parts. 

The magiſtrates took cogniſance of this acci- 
dent, for the publick intereſt, and forbid any 
one's going into the cellar, till they had taken 
the advice of phyſicians, ſurgeons, and even of 
maſons, It was concluded, that the embers, 
which the baker had put into his cellar, were 
not well extinguiſhed, that as there is a great deal 
of ſalt-petre in all the cellars of Chartres, the 
great heat' had raiſed in that a very malignant 
vapour, which had cauſed ſo many fatal effects, 
that they ought to throw a great quantity of wa- 
ter into it, which would extinguiſh the fire, and 
make the nitrous vapours fall. This was execu- 
ted, and at the end of ſome days they let down 
into the cellar a dog, tied to a plank, with a 
lighted candle. The dog did not die, and the 
candle did not go out, certain ſigns that all the 
danger was over. They took up the dead bodies, 
but ſo corrupted by the water, that they could 
not be examined; they were very much ſwoln, 
and one had his tongue out of his mouth, as if 
he had been ſtrangled. The academy had this 
hiſtory from M. de la Hire. There is one almoſt 
of the ſame fort i in the OP of 1701 . 


VI I. Of « 4 remarkabll hs” 


M. P Abbe 7 einturier, tlie arch- deacon of Ver- 
dun, has fent to M. Caſſini the ſon, the account 
of an echo, that he has ſeen 3 leagues from Ver- 
dun. It is formed by two thick towers, detach'd 
from the body of the houſe, and 26 toiſes diſtant 


1 * I. pag, 253 of this abridgment. 
: ec fro n 


ö 
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from one another. One has a lower apartment 
of free-ſtone vaulted ; the other has only the 
porch ſo. Each has its ſtair-caſe. As all that. 
belongs to echos may be called catoptricks of 
ſound, becauſe the ſound reflects itſelf according to 
the ſame laws, as the light does, we may look upon 
theſe two towers as two looking-glaſles, placed 
over-againſt one another, which — ſending 
back the rays of a light object, multiply the 
image of it, altho' continually weakening it, and 
make it always appear farther | diſtant, Thus 
when we are upon the line that joins the two 
towers, and pronounce a word with a pretty 

high voice, we hear it repeated 12 or 13 times, 
by equal intervals, and always weaker and weaker. 
it we go out of this line to a certain diſtance, we 
hear no more of this echo, from the ſame reafon, 
that we ſhould ſee no more of the image, if we 
ſhould remove ourſelves too much from the ſpace 
which is between the two looking-glaſſes. If we 

are upon the line, which joins one of the towers 
to the body of the houſe, we only hear one repe- 
tition, becauſe the two echos do not any more 
play together with regard to thoſe _ ſpeak, 
but one alone. 


VIII. Of po ſtones. 

M. Jobn Schuchzer being come to Paris, and 
having been preſent many times at the aſſemblies 
of the academy, of which he is one of the moſt 
learned and uſeful correſpondents, read a Latin 
diſſertation, which he addreſſed to it, upon the 
figured ſtones, that he has obſerved in his jour- | 
ney into Flanders and France. 

The quarries about Paris have at different 
depths of the beds, ſometimes pretty thick, dit- 


ferent. 


P ͤ 


bk Lac... 
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ferent ſorts of ſhells, ſtrongly bound together 
either by earth or ſand. When theſe ſhells have 
preſerved their fubſtance, or their natural con- 
ſiſtence, they do not yet Werit the 2 of þ- 
gured ſtones, that is only proper when they are 
petrified; but they deſerve it ſtill better, when 
after having ſerved for a mould to a ſubſtance 
yet fluid, which has intirely filled them, and af- 
terwards grown hard, their ſubſtance has been ab- 
ſolutely deftroyed by time, and there remains 
only this petrified matter, which very exactly re- 
preſents their interior figure, Then the whole 
that we ſee is, in reality, only a figured ſtone z 
and this probability is ſo ſtrong, that there is need 
only to prove, that ſome part of an animal has 
contributed to the formation of this ſtone. The 
perfect conformity of the figures is a demonſtra - 
tion of it; to which M. Scheuchzer adds, that F 
about theſe ſtones there is always in the 

an empty ſpace, which is exactly that which the 
ſhells filled. 

There may figured ſtones be found, nub 
moulds may be unknown to us at preſent, The 
ſhells, which have formed them, are not any 
more in our ſeas, or they have eſcaped us. The 
great quantity of ſtones, which certainly have 
been moulded in this manner, gives us a right 
to make this ſuppolition. Perhaps even ſome 
moulds may have been loft ; that is, ſome ſpecies 
of ſhell may have periſhed; but to admit this 
thought, which is a little bold, we mult per- 
ceive in a ſtone to ſenſible traces. of this fort 
of formation. 

Thus we do not nt it at preſent in explain- 
ing a ſtone, which was thought to be found only = 
in Hungary and 7 ranſylvania, but has been found 

by M. Scheucher in Swiſſerland, and in a ſtill 
| greater 
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greater quantity in Picardy about Neyon. Clu- 
Fus has called it Numiſmale, becauſe of its figure; 
However, it does not ſo much reſemble a medal, 
or piece of money, as a glaſs convex on both 
Hides, but more elevated in the middle than the 
ſpherical curve requires. Its two convex halves 
eaſily ſeparate, and ſometimes are found natu- 
rally ſeparated. Then we ſee in the ſtone turns 
made ſpirally, like thoſe of a cord twiſted about 
itſelf. Theſe are faſtened by a ſort of little 
filaments, which extend themſelves obliquely to- 
ward the circumference. The exterior ſurface of 
the ſtone is ſometimes: poliſhed, but oftner ſet 
round with little points, whoſe different ſeries are 
ſorts of irregular flutings. The generation of 
theſe ſorts of ſtones, if we could never ſuſpect 
them to have been moulded, will perhaps reduce 
the philoſophers to the hypotheſis of ſeeds, ven- 
tured by the late M. Tournefort *. 

To explain the ſhells petrified, and ſometimes 
buried under ground at great depths, or thoſe 
which by a long ſeries of ages are conſumed, 
after having left only the print of their figures. 
M. Scheuchzer has recourſe to his hypotheſis of 
the deluge already explained in the hiſtory of 
1708 T, "which he has in common with his bro- 
ther upon theſe ſorts of ſubjects. If what we 
have related after M. Saulmon, in the hiſtory of 
1707 f, does not abſolutely require this hypo- 
theſis, at Jeaſt a conſiderable part of what is land 
now, muſt formerly have been ſea. 

We ſhalt not flere paſs over in ſilence an "Y 
upon which, however, M. Scheuchzer has de- 
clared that he did not pretend to inſiſt, and which 
he has only propoſed as à ſort of philoſophical 
dream. If we make a great round baſon half 


Vol. I. pag. 410. F Vol. III. pag. 77. J Vol. III. p 6. 
3 tull 


7 
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full of water, turn pretty faſt round its centre: 
till at laſt the water has taken all the ſwiftneſs of 
the baſon, and ſtop. it ſuddenly, the water will 
not ceaſe continuing to move, and even with ſo 
much force, that it would ſurmount the edge of 
the veſſel, Thus if | God: ſhould, at an inſtant, 
ſtop the turning of the earth about its: axis, the 
waters of the ſea would ſpread themſelves with 
violence over the whole earth. This manner of 
explaining the deluge is not leſs fimple than new; 
even when God exerts his extraordinary power, 
and ſuperſedes theſe laws which he has framed 
with ſo much ſimplicity, we may imagine, that 
the miracle is performed allo n the greateſt 
Ampligity pallible, | 1 


IX. of M. John e Ao Scheuchzer' s He. 
barium Diluvianum. 


M. Jobn James Scheuchzer's Herbavinw Dilu- 
vianum, printed at Zurick in 1709, and ſent to 
the academy by the author, turns upon the ſame 
principle with the work which we have juſt men- 
tioned, and with all thoſe of both theſe brothers, 
mentioned in the hiſtory of 1708 T. This ex- 
traordinary herbal is only compoſed of plants, 
which, from the time of the deluge, having been 
buried in ſoft ſubſtances, have left the print of 
their figure upon them, when they were after- 
wards become petrified. They are only ſimple 
figures without ſubſtance, but ſo perfect and fo 
exact, even in the moſt minute particulars of 
what they repreſent, that it is impoſſible to miſ- 
take them. Among a great number of plants, 
which are all of theſe countries, may is an In- 


1 III. pag. 77. Wy 82. 
dian 
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dian one, the ſtone of W fund in Saxony, 
which agrees. with an 
5 es” 1706 — — 
a Seine: put, have ce upon - 


| Anne! — io bots Kune 
explains Fey may equally. place the begiming 
a the de either in che ſpt ing or che autumn 
but NM. Schanchæer removes, this uncertainty by 
ſome of the plants af his-herbal,-and-cbicfy. 
an eat of barley... Their age is only that Which 
they ee the end of, May. This is alſo 
confirmed. by an inſect or two, of which we alſo 
know. the.. life. ſufficiently; and which are not 
older. Theſe are a new fort of medals, whoſe 
dates are without compariſon-more ancient, more 
important, * mare ure. than. 1 of all the 
Gretk and Roman medals. 

There are certain ſtones ubich rep nite: ben 
their ſurface, not like thoſe of this Lerbal, a ſiſi- 
gle part of a plant, or a ſingle leaf, but ſhrubs: 
and little forreſts very beautiful. Thoſe repte- 
ſent ſo much, that they repreſent nothing, and in 
effect on edamining them ever ſo little, we ſee . 
that theſe trees, or ſhrubs, do not repreſent” 
real plant. They are even ſometimes, accom 
Famed with. bttke caltles, ar. figures, which ac 
the piclure indeed, but render it unworthy, of the 
herbal of the deluge. Theſe are true ſports of 
nature. MI. Acer, undertakes to explain the 
philoſophy of theſe that is, how certain 

Juices which cxuded from the pores K 
faſt as it was formed, could, ſpread chemſelyes 
between two of the leaves, ox fata, which com- 
eh it, and trace there, SEU. eee 
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almoſt regular, to which aſterwards our imagi- 
nation lends a little of what it wants. He has 
even rendered his explication ſenſible to the eyes, 
by an experiment quite like it of two ſlabs of po- 
liſhed marble, which he rubs together, alter 
having put ſome oil between them. It ſpreads 

there ſo as to form trunks and branches. 
Among the remains of the deluge, M. 
 Scheuchzer reckons a great trunk of a tree, which 
he knows to be laid upon: the ſummit of mount 
Stella, the higheſt mountain of the Alps. M. 
Jobn Bae has twice attempted to go and 
ſee it with his own eyes, altho? the moſt. deter- 
mined hunters have never been there but with 
fear; but the ſnows have been an invincible ob- 
ſtacle. According to his eſtimate, this trunk is 
raiſed 4000 feet above the maſt elevated place of 
theſe mountains, where any trees naturally grow, 
for beyond a certain height there grow none. Who 
could have carried it thither ? With what he 
And what machine muſt they have uſed? 1 


X. Of the count Marſigli's philoſophical ef 
towards 4 hiſtory of the fea. 1 


The count Mar gli has ſent to the academy 8 2 
e work, intitled, 4 Phy/ical Eſſay on 

_ the Hiſtory of the Sea, of which he has done it 
the honour of a dedication. He turned to the 
advantage of philoſophy a ftay that he ade on 
the coaſt” of Provence and Languedoc, and took 
that opportunity of ſtudying the ſea particularly. 
The manner in which he engaged j in it, is ſuffi- 
cient to ſnew what the genius of obſervation is; 
and to ve a model of it, he has formed a 
deſign as extenſive as the ſubject, he has em- 
braced all the parts of i ir, and has undertaken to 
Vol. III. NY. *. | Qq make 
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world, we ſhould at laſt: have a natural hiſtory. 
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make by himſelf all the experiments which can an 
have relation to it. If we had x ſufficient duns 
ber of as good memoirs made by obſervers, 
who had been placed in different part of the 


4 The work of count Mar/telr is fo confiderable, | 
that the extracts which the academy has cauſed 
ta be made from it, by M. Maraldi and Geoffboy, 
were themſelves preny large works. We ſhall 
here only give an idea of it incormparably ſhorter, 
and we ſhall be greatly aſſiſted by bed labours, 


The hiſtory of the ſea is divided inte 5; parts, 
The firſt treats of the diſpoſition of the bottom, 


or baſon of the fea. The ſecond, of the nature 
of the water. The third, of its motions. The 
fourth, of the plants that grow. there. The fifth, 
of the fiſhes. This laſt part is not finiſhed, and 
the academy Kaos not yet ſeen any thing of i it. 
The whole is accompanied with a great number 
of figures, made with a great deal of eare. 

To E the nature and diſpefition- of the 
coafts, he has made different ſmall voyages in 
barks, Which are all contained between the cape | 
of Siſſe near Toulon, and the cape Agde in Lan- 
guedoc. He has made others at ſea, and ſome- 


times at 11 leagues diſtance, to examine the depth 


and nature of the bottom. He has found that the 
gulph of Lyons is cut aſunder by a ridge, hid 
under the water, that the part which is from the 
land to this ridge is not above 70 braces deep, 
and that the other which is towards the main is 


130 in ſome places; and ſometimes ſo much that 


it cannot be ſounded. He calls it the abyſs ; he 
has ſearched what the diſpofition of the ſoil was, 
that is to ſay, the order of different banks, or beds 
of earth, ſand- rocks, Sc. not only in the coaſt, 


but alſo in the illands or 3 ſhelves. 
1 ; | This 


j 
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He ſhews, that ſome beds of ſalt and bitumen 
are mixed amotig the beds of ſtone 3 and that 
upon the natural bottom of the ſea there is formed 
an accidental bottom, by the mixture of different 
matters, ſand, ſhells, mud, Sc. which the glu- 

tinoſity of the ſea has ſtrongly united, and 
ſtuck together, and which are afterwards har- 
dened ſornetimes even till it petrifies. As theſe 
incruſtations are neceſſarily formed in ſtrata, there 
are ſome. in which the fiſhers diſtinguiſh the an- 
nual augmentations; they have a ſurprizing va- 
riety of colours, which ſometimes penetrate even 


inc the tony über, bur fre ofeter only ff 
perficial, and diſſipate out of the water. E 


Some of the matters which form theſe incruſta- 
tions, have afforded by chymiſtry, principles ſo 
like to thoſe of marine plants, that we might ſuſ- 
pect them to be ſo; and much more, as they 
are ſometimes wholly fibrous. Such are the hard 
ſea moſſes, or /ichens which faſten to the ſtone, 


and have almoſt the ſame hardneſs. . 
Count Marſigli found by a thermometer 
plunged in the water, that the degree of heat there 
is equal at different depths; that in the winter it is 
ſomething greater in this ſea, than in the air; 
and on the contrary in ſummer ; but pretty often 
equal. Nevertheleſs count Mar/li has obſerved 
allo, that many marine plants agree with thoſe of 
the land, in ſhooting in the ſpring oftener than in 
| Qq 2 other 


the exper! ; 


340 The Hisronxr and Mrbrorxs of the 


other ſeaſons. An accident prevented the expe- 


riments of the heat of the ſea from being contt- 


pred ie long as they ſhould” have" been: 
*"/According to Kin, thi u- wude, ann it 


to de well choſen, is more clear and bright than 


any other water. As to its colour, it depends 
both upon its bottom, and the ſſey; and for 
other circumſtances hitherto leſs known, that all 
ments of count Marfęli leave him fill 
a great deal to deſire upon this ſubject. 


It is more kaſy to determine the walks of n 


Faltneſs and bitterneſs, for we may well obſerve 


the diweerneſs 48 different from the ſaltneſs. One 


produced by the diſſolution of beds, or banks 
of ſale, the” hay ("i by the IRENE? of beds of 


= Wart is is much more proper to diffolve the al, 


khan the bitumen, which is an oily matter: and 
in the ſea: water the doſe of ſalt is much ſtronger 


than the bitumen. Count Marſgli having taken 


"7 3*ounces 2 drams of ciſterti-water, to make ſea- 
water of it, he put 6 drams of common ſalt into 
"It, and only" 48 grains of ſpirit of pit-coal ; for 
pit- ecal 18 bituminous; and beſides there are 
mines of it found in the mountains of Provence : 
and with this mixture he had an artificial ſea- 
- water of the ſame taſte with the natural. Theſe 
458 grains did not at all increaſe the r of the 
Water weighed by the areometer. 

3 The: ſmall quantity and' lightneſs of this Ui 
logs matter, are the cauſes, that the ſea-warer 
Ciſtilled, ſd as to looſe its ſaltneſs, has not how- 
Lever Toft its bittetrieſs;: and a diſagrerable talte, 
nor even as is: pretended an unwholſom quality. 
"The qiſtillation Which is naturally made by the 
fun, and which! is be | —_— n that hes: an 

4 a ar alem- 
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aleanhits perfectly -purges- the ſea · water from iti 


bitumen; con a3) c 16 tant d Yo As 
| There are in the earth many different matters, 
that the ſea waſhes, and of which it mult, raiſe 
ſome particles, that we may pretey juſtly: believe, 
that bitumen is not the any Principle which 
mixes with the ſalt. 4+ bing mad f tro Font 
By what has been juſt ſaid, we ſee that in 24 
ounces of ſea· water, there are 6 drams of ſalt 5 
or, which is the lame thing, that it contains the gad 
part of its weight of ſalt. But this ig only true 
of the water taken at the ſurface of che ſea, that 
at the bottom is more ſalt, and has the agth part 
of its weight of ſalt. The ſalteſt waters are alſo 
the heavieſt. Thoſe which are upon the ſurface 


of the ſea at the outlet of the Rhone, are- lighter 3 


by 33 3, than the waters farther diſtant, and e- 
qually ſuperficial; and theſe ſtill, lighter 5751 
thoſe which are farther diſtant from land, 

It is ſurpriſing that the water of the ſea, which 
does not want ſalt, has not diſſolved all that it 
can diſſolve. By count Marjig!? 8 experiments, 
a quantity of water which ought to contain 
6 drams of it, diſſolyed 4 4 more; and the arti- 
ficial ſea- water g. He conjectures, that the ani- 
mals and plants of the ſea, conſume part of its 
ſalt ; that another part of it diſlipates i in the air; 
that the ſoft waters, which it receives not only 
from the rivers, but from the {| prings of its bottom 
alſo, freſhen it; but with all this he does not pre- 
tend, that the difficulty i is intirely removed. 

He has made 14 lb. of ſea - water paſs. through 
15 earthen pots, which che ſucceſſively filled with 
garden-· mould and ſea- fand. If hey had been 
joined together, they would have made a caſcade 
of 75 inches long, and 5 broad. The. 14 1b.-of 
water hering paſſed boch through the ſand, and 

through 
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through the mould, ere equally reduced to 5 lb. 
2 ounces ; but they were better freſhened by the 
ſand, and deprived. of à greater part of their 
weight... 4 the caſcade of fand had been twice as 
Jong. we mi, ight believe, that i it would become al- 
Moſt, pid. By this means the ſea-water might 
become freſh by filtering through the bowels of 
the earth, if at the end of a certain time the 
flters: ſhould not fill wich the ſalt which has been 
depoſited in them 
The. Kalt of the ſuperficial waters is s white, and 
ghee of. the deep waters of a dark aſh-colour. The 
Firſt is the only one in which there is found an 
acicl, and is of a more biting ſaltneſs, and a much 
Ich ſenſible bitterneſs, From hence it comes, that 
at Peccars, in Languedoc, where they extract ſalt 
from,deep well-waters, it muſt be left expoſed to 
the air for 3 years at leaſt, before it is vended. This 
time is neceſſary for it to loſe a bitterneſs, which 
world be inſupportable. We ſhall ſuppreſs a 
great number of obſeryations upon the marine ſalt, 
becaufe this ſubject is more known. .. | 
Count Mar/egli has not had leiſure to content 
himſelf fully upon the, fact of the bitumen con- 
rained in the ſea water: : however he believes it 
is this which produces the natura unctuouſneſs of 
this water, which even the diſtillation does not 
take away from it. The great quantity of glue 
which fixes upon the ſtones and plants, the union 
of fo many heterogeneous bodies which glue to- 
gether, the tartar which hardens in ſome places 
the bottom of the ſea, or incloſes ſeveral ſorts of 
matters, and chiefly; the, lichophytops, , a marine 
plant. He has begun experiments at different 
times upon the tartariſations of the 58 which 
| ale Pt s SES far neg. 8 
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He has obſerved, thatpulſe-boiled 1 in ſea· water, 
came out of 1 it more hard than'When it Was ? 4 
in; that the fleſh of tmitton' Becomes white; And 
more terider than in | 48fe Watef, but very” Gale And 
bitter; "that, the bread made with ca. Water 8" 
ſalt, and ma may very well be eateß whil 0 is 4 
but when it fe'is Take, it Acker an 
terneſs. 
The ſea 140 ate forts of Golo, te 
Nen the currents, and the undulatlofis. | 
know that the Mediterranean has no flux or reflux, 
at leaſt univerſally ; and in effect, according te 
the common ſyſtem, it muſt not have any, ſince 
it is not under the. courfe of the moon. Hàwever, 
as an almoſt inſenſible flux and reflux gie ea- 
ſily eſcape the obſervations which are edminonly 
made, count Marſigli has made new ones, which 
this motion could not have eſtaped; and it was 
not at all perceived in che places where the obſer· 
vations were made. Men 
Count Marfigli has Bet aſcoveted any rule in 
the currents, altho* he has not ſpared his voy yages; 
nor his trouble. He has not been able to verif, 
what is commonly ſaid of this famous current, 
which coaſts the whole Mediterranean, as if it was 
formed by the entrance of the waters of the ocean, 
and by their return. But he believes he has diſ- 
covered ſomething very ſingular. During the 
fummer, and in the time of the coral fiſhing, they 
perceive at the fide of the abyſs, a current which 
ſeems to have a relation to the motion of the fun 
upon the horizon, but ſo that it is always oppoſite 
to it. When the ſyn is ih the eaſtern part of its 
diurnal courſe, that is to ſay, from its riſing tiſl 
noon, the current goes to the weſt; and at -noen 
it turns to the north, and afterwards to the ca. 
They have not obſerved if it goes to the ſouth 2. 
mid- 
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midnight; this would agree. with the, reſt, and 


even appears neceſſe 


ary. | 

As to the undulation, i it is ſufficient to know the 
exceſſes: of it. Count Marfigli has obſerved be- 
tween Maguelone and Peyrole, that in a great 
tempeſt the waves roſe. 7 feet above the common - 
level of the ſea. ' At the mountainous ſhores, ſuch - 
as thoſe of Provence, a” furious ſouth-weſt wind 
raiſes the water onl ; 8 9 cet, but the percuſſion 
thar it makes again rocks, drives it ſome- 
times to 8. "2065 is e to the poetic | 
i 45 


% 


—_ K* & « a tenia ns Pld in e keck. 


M. Geftrey, junior, ſhewed a tenia found i in a 
very ſound and fat tench, like to thoſe, which 
are- found in man, only i it was not divided by rings, | 
It Ithatonly' ſtripes, or folds, perpendicular to its 

length, according to Which another great ſtripe 
went from the head to the tail, dividing it into 
equal halves. It was intire, and 2 feet long. 
We do not | know that there has. Eben. hither 
any tænia found in fiſhes. 3Y 


0” 


_ . 7 he di diſcovery of an arenen fit 
of inf. 


We muſt be ſurpriſed to ſee * a i body 
pretty exactly oval, and whoſe great diameter, 
which is of above a line, i is to the ſmall as 3 to 2 3 
which has a very poliſhed ſurface of the colour of 


roaſted coffee, with a ſmall pearl- coloured band 
in the middle; and which, with theſe appear- 


ances, would hardly be taken for an animal, 


at moſt br for an cas, ſh 1 leap in a 
„and. ſometimes 


leap- 
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leaping as high as 2. When We D have it leap, : 
. e expoſe i to 1 gr. hald! it in 
the hand when it-is hot. NM. 7 whom . 
we owe this ob ES of one 
of thele little bodies, it is thic ck and fob; in pra 
portion to its bigneſs, and it. had need r d 
bear their leaps, and it. inc loſes a very, white, li 
worm, of which "the back 1s ana, e 
and parallel rings, and the bel! 12 very 
without feet. We perceive two little. bl urs 
on the fide of the head. As the figure of its —.— 
hinders it from entirely filling the bag, it has room. 
to make a leap there by gathering up its 1 | 
and afterwards opening it haſtily. * k is thus that, 
it raiſes up its houſe in the air. It muſt be very 
vigorous, for this houſe is a very grœat weight in 
proportion to itz and yet i it raiſes i} very high, and 
carries it a great way, and that very often. M. 
Carre kept one for two months i in a hox, without 
perceiving any alteration i in it. This bag 7 
1s a riddle pretty difficult to explain. H 
it nouriſh itſelf in this bag ſo, well daſcd? How. 
does it multiply in this priſon? For, although i it 
ſhould multiply i in the manner that. Aae do“, 
how ſhould 1 its eggs get out 


XIII. On the PE me.” 


We hoy well enough, at. leaſt to Aa certain 
point, the anitnals that are moſt expoſed to our 
eyes, and with which we have the greateſt com- 
merce. But there is an infinite paar of others, 
which the little need that we baye 0 them, the 
difficulty of obſer ving them, a 887 0 contempt 

wich we have e on aeg guftio {their little: 
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neſs, or their figure makes us neglect them, or 
* abſolutely deprive us of them. Theſe are chicfly 
Inſects, and: ſhells. 

Who would imagine that there is an animal 
which receives its nouriſhment, and reſpires only 
at the anus, which has neither veins nor arteries, 
and has no circulation in it? We need not 
mention its being a hermaphrodite, for that is a 
wonder at preſent too common; but it differs 
from all the other hermaphrodites hitherto known, 
in its multiplying independently of another ani- 
mal of its own /pecies, and is itſelf alone both fa- 

ther and mother. of what it produces. Here is a 
quite new idea of an animal; it is the pond muſ- 

cle, the ſtructure of which, M. Mery has diſco- 
vered, notwithſtanding its ſhape is ſo odd, and 
diſcourageing, on account of its exceſſive ſin- 
qo ith | 

What we may call the head of the muſcle, tho 
we can find neither eyes, nor ears, nor ton 

in it, but only an aperture which may be called 
its mouth, is an immoveable part, faſtened to one 
of the ſhells, in ſuch a manner, that it cannot go 
out to ſeek for nouriſhment, - but nouriſhment 
muſt come to it. This nouriſhment is nothing 
but water, which, when the ſhells open, enters 
into the anus of the muſcle, which opens at the 
14 ſame time, and paſſes thence into certain reſer- 
1 voirs or canals contained between the interior ſur- 
14 face of the ſhell, and the exterior ſurface of the 
ll animal, and at laſt goes into the mouth, when 
1 compelled by a certain motion. 

At the bottom of the mouth are two ca- 
rials to receive: the water, One throws ſeve- 
ral branches inte the body of the muſcle, one 
of which terminates in the heart. The other 
is a t of inteſtine, which firſt — —_—_ 

ve. 2 the 
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the brain, then makes ſeveral circumvolutions in 
the liver, and at parting from thence, traverſes 
the heart in a right line, and ends in the anus. 
This brain and liver are ſuch no otherwiſe than 
as we pleaſe to call them ſo, but the heart deſerves 
that name a little better. It has a ventricle, and 
2 auricles ; and the alternate motions of Hſtole and 
diaftole in the ventricle and auticles ; but it has 
neither veins, nor atteries : the water brought to 
it by its canal, enters from the ventricle into the 
auricles, and returns from the auricles into the 
ventricle, and makes a ſlight repreſentation of cit- 
culation, without any apparent effect; for being 
once arrived at this heart, it has no way to get 
out again. What muſt become then of the quan- 
tity there collected? Probably there is no collection 
made, becauſe the animal does not make the wa- 
ter flow continually thro* the mouth into the 
heart; and when a certain quantity has entered, 
the contractions of the heart ſqueeze it thro' the 
pores, and drive it into the neighbouring parts, 
which abſorb it, and are thereby nouriſhed. _ 
The canal which M. Mery calls the inteſtine, 
ad which, as well as the other, receives the water 
immediately from the mouth, does not ſeem fit 
to carry the nouriſhment to the parts, becauſe it 
has no branches to diſtribute it. However it 
contains at its beginning and end, two different 
ſubſtances ; the firſt of which may be water di- 
geſted, that is, the nutritious juices drawn from 
it; and the others may be the excrement. 
The muſcle cannot breath, till it is raiſed upon 
the ſurface of the water, and it raiſes itſelf like 
other fiſhes, by dilating the cavity in which it 
contains the air. Then it is its anus too that re- 
ceives the air from without, and carries it into the 
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lungs, for is is generally ſunk at the bottom of 
the water. | 

It has ovaries, and nal veſicles. Theſe 
two ſorts of organs are equally compoſed of tubes 
ranged by the ſide. of each other, all ſhut at the 
fame end, and opened at the oppoſite. end. We 
do not diſtinguiſh theſe parts by their ſtructure, 
which is all alike to the eye, but the difference 
of their contents, and ſo much the more as the 
ovaries are always full of eggs in winter, and 
empty in ſummer, and as the veſicles are in all 
ſeaſons in like manner, but little filled with their 
milt, which conſequently ſeems to flow out con- 
tinually. All the tubes diſcharge themſelves into 
the anus, and M. Mery imagines, that when the 
eggs are depoſited in their ſeaſon, they cannot 
fail of meeting with the milt or ſeed which ferti- 
lizes them. The animal therefore has no need 
of another to aſſiſt in its generation. 

M. Mery does not agree with the late M. Pou- 
part concerning the progreſſive motion of pond 
muſcles*. He apprehends, that their whole 
belly, which comes two inches out of their ſhells 
whenſoever they will, in the form of a keel of a 
ſhip, creeps upon the mud, juſt as the belly of a 
ſerpent does upon the ground. He deſcribes the 
muſcles, which, by their alternate contractions, 


make the whole play of this mechaniſm. 


He is alſo of opinion, that the ſhell of the 
muſcle is not formed as M. de Reaumur has found 
the ſnail-ſhell to be formedF. Here the firſt cir- 
cumvolutions are no larger in a great old ſnail, 
which proves that the ſhell is not a member of 
the animal, and that it is formed by a ſucceſſive 
addition of foreign parts; but ſome bands that 


8 See p. 321 of this volume. 1 See p. 250 of this volume. 
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ye perceive. on a muſcle ſhell, are largeſt in the 
biggeſt muſcles. Beſides the muſcle has 8 ten- 
dons faſtened to the inner furface of its ſhell ; if 
the ſhells did not grow in the fame manner as the 
fleſh, theſe which are faſtened at firſt in certain 
places of the growing muſcle, muſt continally change 
\ their faſtening to the laſt growth of the animal; 
and how could that be poſſible ? The difficulty is 
conſiderable, but perhaps it is no more than a 
difficulty, 7. 3 Ive 
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ABRIDGMENT 


O F THE 


e MzMorrs of the Rovar 
ACADEMY of SCIENCES at Paris, for 
the Year 1710. 


I. Manes: upon the eheflicity of the air, 
by M. Carre *; tranfiated by Mr. Cham- 


bers. 


Parent gives us ſome experiments in the 
« hiſtory of the academy for the year 1708, 
whereby he pretends to prove, that the air has no 
ſpring; but the point ſeems of too much impor- 
tance to be given up, either upon M. Paren!'s 
experiments, or his reaſonings without ſome fur- 
ther examination ; for it can never be too much 
conſidered, how an we are to fall into errors, 
in drawing concluſions from one or two experi- 
ments, which may have ſucceeded agreeably to 
our opinion; eſpecially when they go counter to 
an eſtabliſhed doctrine, warranted by a multitude 
of experiments. | . 
My intention therefore is to repeat M. Parent's 
experiments, together with ſome others tending 
to the ſame matter, in order to which it may 
be neceſſary to tranſcribe the account thereof, 


given by M. Fontenelle, — A very extraor- 


«« dinary and ſurpriſing experiment, agrees with 
« or rather proves this ſentiment. M. Parent 
< took ſeveral round glaſs phials about an inch in 


diameter, and having long narrow necks, from 


« 8 to 10 inches long, and a line wide 3 in each 
July 1709. 
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of theſe, he put a little quantity of a different 


liquor as water, wine, ſpirit of wine, oil of 
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tartar, petrol and mercury; then putting their 
necks thro* holes made in the receiver of an 
air- pump, he exhauſted the air, after which 
melting that part of the neck, which was on 
the outſide, with a lamp, and twiſting it about 
the weight of the ambient air quickly ſealed it 
hermetically ; ſo. that there could be no 
doubt but the phials were all well emptied of 
air, At the ſame time there were other like 
phials, ſealed after the ſame manner, but full 
of air, both the one and the other were laid 
upon burning coals, whereupon thoſe full of air, 
by the great augmentation which the heat muſt 
have occaſioned i in the ſtrength of the fpring, 
ſhould have burſt with great noiſe ; whereas, 
in reality,. they only melted gently through 
the aperture; and on the contrary, thoſe which 
contained no air, but only a little liquor, made 


all a great detonation, and burſt in Pleces. 


Now, what becomes of the ſpring of the air 
in this experiment? The ætherial matter car- 
ried by the fire into the former phials, could 
not make ſo great an effort againſt their inter- 
nal parietes, by means of ſuch ſubtile and deli- | 


cate particles, as thoſe of air are, as by means 


of more maſſive particles of the other liquors. 
« Hereby we can eaſily explain how moiſture 
may produce thoſe extraordinary effects, com- 
monly attributed to the ſpring of the air, nor 
need we any longer be in pain to underſtand. 
how ſuch a ſpring ſhould act in great rarefacti- 
ons, where the particles of air do not ſeem, to 
touch, or bear upon one another; but this 
perhaps would be to extend our conſequences 
further, than as yet may be allowed of, There 

66 15 
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„ js à certain maturity required i in phyſical truths, 

ic hich time alone can give them,” 
- Here follow my experiments. I pro- 


cured 4 little glals 5 hials to be made with Jong 
| ed 


necks, like thoſe uſed by M. Parent, and pre- 
pared after the ſame Me ri The firſt was full 
of common air; the 2d exhauſted of its air; the 3d 
full of air, with a little common water; and the 4th 
empty of air, but containing a little quantity of 
water. I ſealed them all hermetically, and lay- 
ing ond after another upon the burning coals, the 
conſequence was, that the phial, which contained 
nothing but common air, and which remained 
ſome time without ſhewing any effect, as bei.g 
ſomewhat thicker than the reſt, opened at a place 
where it was ſomewhat ſtretched before, and pro- 
duced a kind of hiſſing by the air iſſuing from it, 
without any great violence, The. ſecond had 
pretty much the ſame effect, but the hiſſing was 
ſomewhat more conſiderable, the part of the 
phial moſt heated having ſtretched ſomewhat 
further, and yielded more quickly. The third 
made a violent detonation, and burſt into very little 
pieces in a very ſhort time. The fourth likewiſe 
burſt with ſome noiſe, and very quickly, tho! 
only a very ſmall hole was made in it. _ 

After this, I made 4 other little phials like the 
former. The firſt, which was full of air, remained 
on the coals a conſiderable time, ere it produced 
its effect; but it ſtretehed till at length it burſt, 
with a conſiderable noiſe, and diſcovered a lage 
aperture. | 

The ſecond, which was likewiſe full of air, 
produced much the ſame effect, but with leſs 
noiſe, the part at which it opened was ſtretched | 
more, and the hole ſmaller. 

The third and fourth, which were l of 


air, ſunk inwards without burſting; and eſpe- 
cially 
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cially the fourth, in ſuch manner, as that half the 
convexity which touched the coals became cloſed 
exactly to the other half, and only made a hollow 
hemiſphere. The ſame ſhould always happen 
in this experiment, ſince the external air, though 
much dilated by the heat, muſt preſs more ſtrongly 
than the thin air included can poſſibly reſiſt, and 
conſequently the part moſt heated muſt be driven 
inwards; and if the ſame did not hold in the firſt 
experi ment, *cwas probable, by reaſon there was 
air, or ſome other matter enough left in the 
Phial to make it burſt. 

Not being yet fully ſatisfied with theſe perl 
ments, I made 13 other little phials like the for- 
mer; an account whereof, and of the effects they 
yielded i in the fire, follows. 

The firſt, which was full of common air, being 
laid on the coals burſt in pieces in a very ſhort 
time, and with a little noiſe, which had not been 
found in any ſimilar experiment before. 

The ſecond, which was emptied of its air, 
melted without burſting, and turned i into a hol- 
low hemiſphere, as above-mentioned. 

The third, which was full of air with a little 

water, ' burſt quickly with a great noiſe, - 

The fourth, which was void of air, but had a 
little water, burft in a ſhort time, with a noiſe 

ſomewhat greater than the former. 

The fifth, which was full of water, remained 
but a little time on the coals ere it burft, and 
threw them all around with a very great noiſe. / 

The ſixth, being full of water, exhauſted of 
air, its neck broke off, and it became a kind of 

eolipile, which continued a conſiderable time; | 
and tho? the fite were very vehement, the phial 
lutfered nochange. oo | 

Vor. III. NS. 32. 8 The 
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The ſeventh, being exhauſted of air, had a little 
coloured ſpirit of wine in it, this burſt almoſt as 
ſoon as laid on the coals with conſiderable noiſe. 

The eighth, which was full of air, with a little 
Tea-falr in powder therein, melted, and yielded a 
little hole with, ſome noiſe, _ 

The ninth, being full of air, with a little ſalt- 
petre, made a ſmall hole in a ry ſhort time, 

with a little noiſe. - 

Ihe tenth, which was full of air, with a little 

urine, burſt in a ſhort time, with a conſiderable 

nals. . 

The eleventh, having no air, but a little ſalt wa- 

ter in it, burſt in a ſhort time, with a wu 

noiſe. 

The twelfch, having no air, but a litle au- 

rum fulminans, burſt as ſcon as laid! on the coals, 

with a little noiſe. 

The thirteenth, having no air, but a little ſul- 

phur, melted. and ſunk inwards, without burſt- 
ing, the ſulphur alſo melted, and roſe to the 

top of the neck of the phial. 

The fourteenth, being full of air, together with 
a little lamp- oil, remained a conſiderable time on 
the coal, but burſt at length with a conſiderable 
noiſe. 

The fifteenth, was exhauſted of a air, but had a 
litele drop of mercury about a line in diameter 
therein, this remained 3 minutes on the coals 
without undergoing any change, and when it had 
been cooled, was laid on the fire again for 7 or 

8 minutes without any effect, the mercury ſtill 

keeping to the top of the neck, wc a little 

e was perceived i in it. 
It appears therefore, that all theſe experiments, 
inſtead of deſtroying the ſpring of the air, tend 


rather to confirm it; but it likewiſe appears, 
3 that 
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that neither the ſpring nor the dilatation of the 


included air, are the. immediate cauſe of the 
noiſe and fracture of the glaſſes ; ; fince ſome of the 


phials, which were full of air, burſt without mak- 


ing any noiſe ; the reaſon whereof may be, that 


the ſtrength of the air's ſpring, as well as that of 


other bodies, conſiſting only in the unbending of 
its parts, and acting equally every way, and this 
ſucceſſively in proportion to theaction of the ſubtil 


matter, in its pores. This power diſtributing it- 


ſelf thro? all the parts of the, phial it is contained 
in, that moſt heated coming at length to melt, 
yields and gives the air paſſage, which accord- 
ly iſſues out much after the manner as out of an 
colipile; for that it does not dilate ſuddenly e- 
nough to burſt the ſides of the phial; but when 
the air is mixed with other particles of matter 
ſuſceptible of a great motion, and a quick and 
| ſudden dilatation, it then produces the noiſe 
above-mentioned, and ſhatters the veſſel to pieces. 


We do not well conceive the mechaniſm, whereby 


theſe little particles of matter make this havock, 
and it muſt be confeſſed, the ſmalleſt experiments 
are often ſufficient to perplex a naturalift, who 
owns no other power, or virtue in bodies, but 


what ariſes from the motion and figure of their 


parts. 


Not foreign to this purpoſe, are two other ex- 


periments, which prove the ſurprizing force of 


the dilatation of air, which thoſe who deal in 
ſuch experiments, will do well to obſerve, for 


fear of taking harm. — An eolipile, being 


placed on the coals, and the fire raiſed to a con- 


ſiderable pitch, it flew from off the trevit againſt 
the foot of a table, a yard off, with force ſuffi- 
cient to batter it, and continued whirling for ſome 


time after, 11 0 
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The ſecond experiment was made in the aca- 

demy Del Cimento, where a glaſs tube was taken 
about a foot and half long, whoſe extremities 
terminated» in two globules of equal capacity 
one whereof was open, as if the tube had been 
continued thro? it, then a quantity of brandy 
was poured into the tube, ſufficient to fill the 
lower globule and half the tube; after which 
the aperture of the upper globule was ſealed her- 
metically, the whole being plunged in a veſſel 
full of oil, which was made boiling hot, by 
continually blowing on the fire, the brandy roſe 
into the upper globule, and burſt the whole with 
ſo much violence, that uſing another t. me a cop- 
per veſſel, in lieu of a glaſs one, its boctom was 
broke out; and another time when an iron veſſel 


was made uſe of, near the thickneſs of a crown- 


piece, it burſt in like manner, and carried with 
it a —— broke off from the PP 


II. Obſervatit ons 97 the quantity of water, 
which fell at the obſervatory during the 
year 1709, with the ſtate of the thermo- 
meter and barometer, by M. de la Hire“. 


The quantity of water which fell, cither i in rain 
or melted ſnow was in. 


3 „ 8 
Jan. 22 1 July 18 2 
Feb. 13 3 Avg 10 5 
March 20. :- SS. . 29. = 
en a 
May ; 32. ; Novem. . 7 
June 5: F.. A. - Tk 3 


| 45 
The ſum of the water of the whole; year 1709, 


is 261 lines 3, or 21 inches, 9 lines: 3 Which is 


Jan. 8, 1710, | | a 
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a little more than the mean Tears. e we. 
have determined to be 19 inches. 

We ſee by theſe — chat thag months.” 
of Abril, May, and June have aFandetd almoſt: 
as much water as the other 9, and it is what gene- 
rally happens in June, Fuly, and Auguſt 4 nd 
this is the reaſon that the ſummer corn, which 4 
ſown very late, has yielded a great deal. The 
great quantity of 3 which fell during tlie 
winter, has perhaps contributed to the Ea f 
the land; and if the wheat and rye had not been 

frozen in the root, chin year would have been "oP , 
plentiful, M . 

The thermometer aka: 1 of Con anealinings 
the heat and cold, is the ſame which I have pre- 
ſerved for about 40 years; but as it has been 
placed at different expoſures to the heavens, ex» 
cept for the laſt 13 years, we cannot make a ver 
exact compariſon of the firſt obſervations with the 
laſt. However all theſe obſervations being al- 
ways made at the day- break when the air is the 
coldeſt, we may conclude by them pretty exactly 
all that we can know by the means of this inſtru- 

ment, I ſhall only obſerve, that the judgment, 
which we commonly make of the cold, depends 
upon many particular circumſtances, as the wind, 
the humidity of the air, the heat or cold of the 
preceding days, the expoſure of the place where 
one is, and the conſtitution of bodies, which may 
conſiderably alter it; therefore it will be * 
more ſure to refer to the thermometer. 

The cold, at the beginning of this year, was 
exceſſive, with a great deal of ſnow; for my 
thermometer fell to 5 parts, the 13th and 14th of 
January; and the following days being a little 
riſen, it returned to 6 parts the 2oth, and the 
214% to 5 4% but afterwards the cold diminiſhed = 

gradually, 


is | 
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gradually. This great cold was very ſenfible, 
for the 4th of this month this thermometer was at 
42 parts, "which is very near a mean' ſtate, which 
I have determined to 48; the 6th, it came to 
30; the th, to 223 the 10th, to 9; and at 
laſt, the 13th, to g. It was without doubt this 
ſadden ge which appeared fo extraordinary, 
and what is {till more furprizing is, that this great 
ebld came without any conſiderable wind, or it 
had only a gentle one towards the ſouth, and 
then when the wind increaſed, and turned to- 
wards the N. the cold leſſenecl. This cold S. 
wind muſt ſhew us what really happened in the 
cbuntries to the ſouth of us, where the ſea was 
frozen in ſome parts of the coaſt of Provence, and 
whete the greateſt part of the fruit. trees, died as 
| well as in this country; * 

I had never obſerved: this. thermometer to fall 
ſo low as this year. I only find in my regiſters, 
that the 6th-of February, 1695, the thermometer 
was fallen to 7 parts in the place where it is at 
preſent; and the cold of that year, which had 
begun in 1694, was looked upon as one of the 


greateſt that had been for a great while, but we 


ke that it is not at all to compare to that of this 
year. I have alſo obſerved ſometimes this ther- 
| mometer at 13 parts, but very ſeldom. 
The winter of this year laſted a great while; 
for the 13th of Marth it froze again very hard, 
the thermometer being at 24 parts, and the froſt 
4 beginning when it is at 32. 
Me find in Mezeray's Hiſt, of France,” that 
"ie winter of the year 1608 was very long and 
very ſevere, and that the greateſt part of the 
young trees were frozen: however that year was 
very pfentiful, altho' they call it the year of the 
1 froſt ; but by _— of the mou 
A 


E * 


<= 
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and of the loſs of trees, che laſt winter muft ban | 
ſurpaſſed it. 

The thermometer was at the! bigheſt at 63 
parts the 11th-of Auguſt, half an hour after 4 in 
the morning. and towards 3 in the afternoon at 
75 parts. In the mean ſtate, it is at 48 degrees 
at the bottom of the caves of the obſervatory. 
The heat of this year has been much leſs than 
that of 1707, when the thermometer roſe to ab- 
moſt 0 parts, July 21, in the morning, and in 
the afternoon to 82, which is the higheſt it has 
been in this oountry, without being Tala 9 
me ſun. QIU 15 

To compare the abſer mien of my g 
meter with thoſe that ſhould be made with M. 
Amontons's, of which he has had a great many 
diſtributed in ſeveral places, I have placed one, 
which he has made with a great deal of care, 
next to that which I commonly uſe; but as it 
had ſerved for ſome particular obſervations, I 
had not put it cloſe to mine till laſt May. We 
know that all M. Amontons's thermometers have 
their 54th degree, or 54 inches, which marks the 
temperature of the air of the caves of the obſerva- 
cory, as in. mine the 48th does. I obſerved then, 
that when M. Amontonss thermometer was at 55 
inches, 8 lines, min2 was at 63 parts; ſo that 15 
parts of mine anſwer to 20 lines of M Amoy- 
tons's. But when mine marked 28 parts laſt} De- 
cember, M. Amontons's marked 51 inches, 6, lin. 
which gives in mine 20 parts below the mean 
ſtate, and in that of M. Amontons's 30 parts, 
which is a very different proportion from the firſt, 
and might be cauſed by che inequality of the in- 
ſide of the tubes; and as that of M. Amontons's 
is very ſmall, and mine middling, I ſhould be- 
lieve chat che inequality might be greater in 


M. 
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M. Amontomt, than in mine. However, we 
may know by this, that we can have nothing 
very exact in the compariſon of thermometers in 
different countries, and for the ſame time, unleſs 
the thermometers have been rectified by one ano- 
ther in all ſorts of degrees of heat and cold, and 1 
believe it will not be poſſible to find two equal; 
that is, of which equal degrees in the diviſions 
anſwer to equal degrees of heat or cold. N 

As for my barometer, it is always placed at 
the top of the great hall of the obſervatory ; I 
Found it at the higheſt at 28 inches, 3 lines 1 Jan. 
19, with a calm and ſerene sky, which was about 
the time of the greateſt cold; and the 3 iſt of 
December, it was at 28 inches, 3 lines z, with a 
very thick fog and calm. * was alfo ſeveral 

times beyond 28 inches, with different winds, 
partaking rather of the N. than of the S. and 
always without rain. I obſerved this barometer 
at the loweſt at 26 inches, 7 lines +, with a ſtrong 
fouth wind, and moderate rain, Der. x6, The 
difference between the greateſt and leaſt heights 
of the barometer, was therefore 1 inch, 8 lines, 
which is a little more than the mean difference 
that is obſerved here, and is 1 inch, 6 lines. This 
inſtrument was pretty exact in foretelling rain 
and fair wrather, according to the com mon no- 
tion. 

J obſerved the declination of the Joatifhene 
with the ſame needle of 8 inches long, and in 
| the ſame place where I uſed, and as I have ſhewed 
in the memoirs of the preceding years. The 
24th of Dec. laſt, I found this declination 1069 
30 toward the W. from whence we know that 
this declination increaſes almoſt the ſame quantity 
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Ul. 4 compariſon ba the obſervations which 
ave made here at the obſervatory un the rain 
= and winds, "with. thoſe ww hich M. le 5M 
ka de Pontbriand 925 4 at Hin ca, 
Mia . — 5 Jene 1709. Mk 


Hire“ #1. £59729 1 i „ 3843 


7 35 At 4 309 £ J - 
11 f 18 for ſome. years, that W 5 Garar, ha 
communicated. to us the S606. of 7 that. M 
le Marquis de Pontbriand makes at his cafile, in 
the ſame manner that I make + Sony here, ke 
the rain. He found, that there fell in m 


ſnow and water in the Wi „ 7 
no e 
fo S es 1 . i 18 + 4 4 

Veh, „Ae Aug., torts —— 
March 30 4, Sept. 

April, 30 1 Octob. nibh 
Mayr 26 4 S 1831 2 
June 23 * Dercpd. U 7 K AF 10 


and during the whole year 225 lines, or 181 ir 
ches,. lines,. 3 
This quantity of, water is leſs than what we 

found here, which was 21 inches, 9 lines, = 
this is extraordinary; for we had obſerved the 
preceding years that it rained much leſs here than 
in that country, which is 1 the border of the 
88 
We ſee by the memoirs of M. 45 Pontbriand, 
that the — froſt began ſome days ſooner in 
that place than at Paris; but it ſnowed here at 
the me time with a N. W. wind, There gs 


„March 1. 1710. „ | 
3 Ne. 23. "FS _ but 


362 The HISTORY and MEMoiIRs of the 
but little wind at Paris, and that was towards 
the ſouth. 

The month of Far. gave there 3 3 fy 4 : of 
water, and at Paris only 22 lines 4. The me⸗ 
moir ſays, that the hard froſt diminiſhed at the end 


of Fan. and began again in Feb. and that the night 
between the 23d and 24th, it was as hard as from 


the 6th to the 18th of Jan. At Paris, it began 

again alſo in Feb. pretty near the ſame time; but 

it was much leſs than in Jan. 
He adds alſo that the winds were very violent 


at N. W. but at Paris they were only very 


nur} and toward the S. 
He ſays, in fine, that the cold has not been ſo 
great with him, as in the middle of Bretagne 
which muſt appear to have been ſo, becauſe of 
the proximity of the ſea, the humid vapours of 
which abſorb a part of the great cold, as we 
learn from all the experiments; for during the 
hard froſt, the air is extremely dry, and as ſoon 

as it becomes damp, it thaws. 

J ſhall alſo here obſerve that I ſaw, in 1679, | 
in the king's garden at Breſt, ſome very fine ana- 
nas, or pine-apples in the open ground, and I 
believe they had paſſed the winter there; per- 
haps the maritime ſoil contributed to it, for I do 
not believe they can be raiſed in this country. . 

In June they had at Pontbriand only 23 lines 
2 of water, and at Paris 45 lines I: alſo at Pa- 


4 
ris the 25th and 26th, it rained 9 lines, and at 


Pontbriand only 2 4 


In Auguſt we bad a ſtorm in the night between 
the 11th Sn 12th, with 7 lines + of water, and 
they had none at Pontbriand. 

In September we had again a ftorm "TIO the 
night between the 13th and 14, which gave 9 
lines of water, and none at Pontoriand ; beſides 

there 


"i 
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there fell only 5 lines of water during this whole 
month at Pontbriand, and above 29 lines at 
Paris. | | 

In Nov. the quantity of water at Pontbriand 
was 3 lines 4 and at Paris a little leſs than 1 
We. 

In Dec. we had bore duritig the night of the 
15th and 16th a fort of hurricane. 

In general, all the winds of the year are a little 
different at Pontbriand and at Paris, and pretty 
often they tend more to the N. at Pontbriand than 
at Paris; which may be occaſioned by the di- 
rection of the Engliſh channel, and by all the 
coaſts of Germany, Denmark and Norway, and 
chiefly when the wind comes between the N. 


and W. 


Iv. A compariſon of my rating; with 
thoſe of M. Scheuchzer; on the rain and 
and conſtitution of the air, during the year 
1709, at Zurick, in Switzerland, by M. 
de la Hire . 


M. Schruchzer has ſent me the obſervations 
that he has made upon the quantity of water 
which fell at Zurick, where he ſtayed during the 
year 1709 by which we ſee that the firſt ſix 
months have given him 172 lines + of water, Pa- 
71s meaſure, and the laſt 208 lines, which Ong 
in all 390 + lines, or 32 inches, 6 lines ; but 
at Paris, there fell only 21 inches, 9 1258 3 
he adds; that this year has furniſhed r inch, 10 

J ines more than the preceding. | 
By the compariſon of thete obſervations we 
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know, 
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know, chat it rains much more in Switzerland 
than at Paris. 

I had already remarked by the nenne 
the rain made at Lyons, that it rained there much 
more than at Paris, which J attributed to the 
mountains of Switzerland, which are not very 
diſtant from it; and which is confirmed by theſe 
laſt obſervations. For it is not to be doubted 


bat that the vapours, which are ſupported in the 


air in a flat country, and are much lower than the 
high mountains, when they come to meet, ſtop, 
and condenſe there in a cold ſeaſon into "ſnow, 
which muſt produce much ' more water, being 
driven by the winds againſt the rocks, than in 
the places where they do not ſtop at all; and if 
the air is hot enough to hinder theſe vapours from 
freezing, they gather together and fall in rain, 
beſides the ſnow which then melts, and of which 
one part riſes alſo in vapour, cauſes there very 
great rains. 

As for M. Schenchzer*s oberen ions upon the 
increaſes and diminutions of the river Limage, 
mw naturally follow thoſe of the rains and melt- 

ay of the ſnow in the ſeaſon when that happens. 

He alſo adds his obſervations upon the baro- 
meter and thermometer, where he ſhews that the 


greateſt height of the q——_ of the barome- 
ter was 26 inches, 10 lines 2, the 19th of Jan. 

and the loweſt 26 inches the 2oth and 28th of 
Feb. and conſequently the difference was n 10 
lines 2, as in the year 1708. 


The moſt remarkable thing is, that my baro- 
meter was alſo at the higheſt the 19th of Jan. at 
28 inches, 3 lines 2, with a calm, which is the 


ſame day that it was at the higheſt at Zurick, 
and that the difference is 17 lines; and if we 
would conclude from hence the different heights 


of 
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of the places where theſe obſervations have been 
made, in ſuppoſing for one line of this difference 
x2 toiſes, 3 feet, as I have determined in theſe 
2 we ſhould ſay, that che place here M. 

beuchzer obſerved, is higher than the middle 
of the obſervatory where my baremeter is, by 
212 toiſes 4. But the different — 
we ſee the ſame quickſilver keep in different tubes, 
altho' in the * place, may leave us ſome ſuſ- 
picion of the true difference of che heights af 
theſe places. DUE i | 
As to the leaſt heights of M. Schenchier's:ba- 
rometer, which was at 26 inches the 20th and 
28th of Feb. it does not altogether agree with 
mine in the ſame days; for Feb. the 28th, I had 
27 inches, 2 lines, with a moderate wind, and 
conſequently the difference of our barometers 
will be that day 14 lines inſtead of 1 5,which1found 
in the greateſt height : perhaps our obſervations 
were not made in the ſame hour, and the wind 
might alſo occaſion ſome alteration ; M. Scheuch 
zer does not mark theſe circumſtances. But Feb. 
20, mine was at 26 inches, 10 lines, with a high 
wind at ſun- riſing; thus the difference would be 
only 10 lines, inſtead of 14 or 15 by the other 


bbſervations, and mine would be lower than it 


ought by 4 or 5 lines. Nor was my barometer 
at the loweſt on thoſe days, for I obſerved it 
Dec. 16, at 26 inches, 5 lines 4, with a high 
ſouth wind; z thus the quickfalver of the barome- 
ter has much greater alterations at Paris, than at 
Zurick in Switzerland. | 
I think we might attribute theſe ſorts of i inequa· 

lities, to particular cauſes; for it is not probable 
that they can come from the different heights of 
the atmoſphere, which make the weight of it, in 


places not very diſtant from one another. May 
we 
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we not believe, that when there is a high wind and 


many clouds, and chiefly in the mountains, as in 
8 wind ſhould com pu — ö 
the rocks and the clouds; ſo that it will then ales 
a much ſtronger impreſſion upon the quickfilver 
of the barometer, than if there had not been any 
wind? But as in theſe ſorts of places, where 
there is a great deal of water, it is ſeldom that 
they have neither winds nor clouds, ſo the quick- 
filver of the barometer will for the ſe reaſons ſup- 
port itſelf there almoſt * hi my than in the 
plains. 

J can ſay ng to M Sebentbnin'y obne. 
tions of the thermometer, altho' I have one of M. 
Amontons's like his, which is a thick glaſs phial 
with a little quickſilver, which riſes into a hire 
tube open at the top, as he had conſtructed them 
to make the experiment of boiling water, but I 
never make uſe of it, becauſe it is ſubject to the 
different . of the weight of the ar. 


v. 07 the iy of centring well the obj ect 
glaſs: of a teleſcope, by M. Caſſini the ſen u. 


For the obſerving the apparent diſtances of 
the ſtars, they formerly made uſe of circles, 
ſemi- circles, or quadrants, divided into degrees 
and minutes, and furniſhed with four ſights, of 
which two were fixed and placed, one at the be- 


ginning of the diviſion, and the other diametri- 


cally oppoſite. The other two were born upon 4 
rule moveable about the centre of the inſtrument, 
by the moderns called alhidadee. | 

Since the invention of teleſcopes, they have 


ſubſtituted to the fights two Vn; >” one of 
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which is fixed upon a line parallel to the radius, 
which paſſes through the beginning of the divi- 
ſion, the other is placed upon a rule which turns 
about the centre. They place at the focus of the 
object. glaſſes of theſe: teleſcopes, two threads 
which croſs one another in the axis: at right an- 
gles, one of which is parallel to the plane of the 
inſtrument, and the other is perpendicular to it. 
They put the eye-glaſs into a tube, which ſinks 
into that of the teleſcope, ſo that the threads 
which croſs one another are at its focus, that their 
interſection may be well diſtinguiſhed, ba 
Theſe teleſcopes thus diſpoſed have a great ad- 
vantage over ſights, becauſe we diſtinguiſh by 
their means the terreſtrial and celeſtial objects, with 
much more perſpicuity, and obſerve more exactly 
their diſtance between themſelves, by placing 
them exactly in the interſection of the threads 
which croſs one another at their focus at right 
angles; but it is neceſſary, that the object- glaſſes 
be well centred, that is to ſay, that they be every 
where of equal thicknels at their circumference. 
For let, 1, 2, 3, 4 *, be the tube of a teleſcope, 
which has at one end of its extremities. an object- 
glaſs A, B, C, D well centred, ſo that the centre 
E of this glaſs be exactly in the axis 8, E, I, O, 
of the teleſcope; let there be at the other extre- 
mity an eye glaſs G H, of which let the centre 
] be alſo in the axis of the teleſcope. Let S be a 
very diſtant object, out of which proceed the rays 
S B, S D ſuppoſed to be parallel, which falling 
upon the ſurface of the glaſs B D, are retracted 
and reunited in the axis in L, which is the inter- 
ſection of the two threads of: filk MN, P R, 
which cut one another at right angles, and of 
which MN is vertical, and P R horizontal. We 
* Plate VI. Fig. 1. | | 


' ſuppoſe 
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ſuppoſe the point L. to be placed to the focus of 
the lens G H, in'fch 4 manner, that the rays 
GL, HE; which proceed from this point, nd 
fall upon the ſurface of the” lens GH, are re- 
united in O. The eye being at O will ſee * 
object 8 in L in the ax of 0 teleſcope, and 
conſequently tr its true fituat ion: 

If we move the object-glaſs A BC Dtoa bed, 
ſo that the centre of the glaſs be, for example, in 
F; then the rays, that proceed from the objet 
8, will be reunited at the point T, to the extre- 
mity of the ais SF T, which paſſes through 
the centre of the glaſs F, and the rays which 
proceed from the point T, and fall upon the eye- 
glaſs G H, will be reunited at the point V, where 
the eye being placed, will ſee the object S in T, 
in a very different ſituation from that where i 
appeared, when the object- glaſs was at the centre 
of the teleſcope. 

If we now fappoſe, that we would n the 
diſtance between two ſtars with two teleſcopes, 
one of which has its object. glaſs well centred, and 
the other not; if we inelme the inſtrument to 
obſerve the apparent diſtance of the two ſtars, 
the well · centred teleſcope l by this motion 
about its axis, the centre E of the object-glaſs 
reſts in the axis of the teleſcope, and its Fo! falls 
upon the point L the interſection of the threads; 
but the centre F of the object. glaſs not well cen- 
tred, will, by this motion deſcribe a little circle 
about the axis E L of the telefcope, and the point 
T, where the rays are then reunited will deſcribe 
alſo a like circle about the centre L; fo that the 
apparent diſtance between theſe two ſtars obſerved 
with two teleſcopes, one of which has its object- 
glaſs well centred, and the other not, will not be 


their true diſtance, and will be ſubject to irregu- 
laritics, 


Aar ACADEMY abet 55 


latities which” cachot be reer 7 5 
rn the; two obje&-glaffs © [oY ng 
on the, ot to MA 50 a K 
e fame thi ing. My fat; D " 


VI. Rr * 7 W r r, end on other 
ee which Sous: near mar s its WJ. 2 


| ces to 0 


. nwors- SOT e DOR IVS10; 1 
"3 1 wi ati — MI nn 846 1 
be FE is no gary v. Dan derive ts; 


1755 from the Per/ian. 17 p 175 
ſignifies a geat ; and accor ing ti * 
45 it comes from thr ebrew or 
word 77 which ſignifies eee, 
ſtones, know under the namg of, 15 
zur, Peat brought from the eaſt. After. the 
diſcovery of America, there. . ſome, . 
bearing ſome reſemblance, to che former, hotl in 
ſtructure and virtue, had the ſame name alſq; 
In is difference, that the firſt are called orien⸗ 
the others occidental | bezoars. T 
. other ſtony ſubi — alſo taken from ee | 
and dilpoſed i in ſtrata, which haye been call 
beaoar, with the Addition of the name of the ani⸗ 
mal, as bezoar of the ape, and bezoar of, the 
chman. Some taking the Mord 2 > the 
hen nification. ot counterpoiſon, have applied it in- 
differenfly;te to all, ſubſtances endued with that vir: 
tue; hence, it has been 5 707 chymical empo⸗ 


feed e mineral] and iavial legoar. , Other 
have called the powder of the beart 270 iver of 


vipers, animal bezger, . I e of begoar or 
ring of has alſo been 9 . ſome artificial 
powders 0 or ſtones, in which bezoar is an ingre- 
dient. Such are the different bezoartic powde arg 
the counteſs of Kent's p powder, the ſtones forme 
of this powder, and the * ſtone. 
Vo L. III. No. 33. Uu As 
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As the bezoar has been obſerved. to be diſpoſed. 
in frat, the name has been given to 4a oor: f fi- 
gured ſtone, found in America in Led. laces, 
to which alſo the ſame virtues are a cribed. dere 
are bezoars found alſo in Nah, Sicily, ſeveral 
parts of France, and eſpecially in Languedoc, 
FTheſe are the different ſabſtances' in gener. 
which. we know under the name of ZSezbar. But 
properly ſpeaking, the bezoar is a ſtony ſubſtance 
taken from ſome animal, compoſed of ſeveral 
ſtrata, or coats like — * and endowed with 
ſome power of reſiſting poiſon, ' The two Prin. 
cipal ſpecies of it are, as we' Have faid, the orien- 
tal and occidental. It is not eafy to diltwgalh 
what animals they are that produce them; be- 
cauſe what agrees With only one of them, ma 
have been aſeribed to both. We know in 55 
that this ſtone is found in the ſtomach of a fort 
of wild goat which bow zes upon aromatic plants. 
If we may believe Tavernier, there are ſeveral 
found in the fame animal, as rnay be known "oo 
feeling. -Theſe ſtones are of different ſhap' 
fizes: ſome are ſhaped like a kidney; othi A are 
round, or oblong, or of an irregular figure. Each 
ſtone is compoſed of ſeveral plates. and formed of 
à greeniſh or olive- oooured ſubſtance,” ſpeckled 
with white. Theſe plates adhere to each other in 
fuch a manner, as to ſhew upon breaking ſeveral 
rata of ſubſtances of a different thickneſs,” and 
fometimes- of à different colour." In breaking 
theſe ſtones, ite plates part with great evenne 
from the reſt” The ſame thing happens” upo 
rubbing them pretty © briſkly; The middle of 
centre of the ftone is commonly a hard, gravelly, 
fmooth ſubſtance. The bezoartic rata, which 
cher this inafs, are 5 cruſhed by the reeth, 


and 
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and ſtick to them as if they were ſomeibing glu- 
tinous, and tinge the ſpittle. GUS G6 
They kindle eaff ir the fre a ſeem to con?” 
tain ſome volatile ſalt and oil. The matter which 
remains is like the caput mortuum left in the re- 
tort after the diſtil lation of animal. ſubſtances. 
Theſe ſtones are very ſmooth on the outſide, but 
ſometimes a little rugged, and like ſhagreen i in 
ſome of their circumvolutions. They are pretty 
tender, and give a yellow, greeniſh, or olive- 
coloured tinge to paper rubbed with chalk, ceruſe, 
or lime, on being drawn pretty hard over them, 
becauſe they wear away, and leave ſome of their 
parts upon thoſq materials. I have ſteeped 2 of 
theſe ſtones cold; 1 in water, and the other in 
ſpirits of wine, for 12 houts, without finding 
any alteration in them. I have left the ſame 
ſtone in water for ſeveral days, and there came 
only a little matter from it, which juſt troubled 
the water, and yet the water or ſpirit of wine had 
penetrated both of them. i, 
In the great number of bezoar Geer which 1 
have opened, I have found that many, as ſome 
authors relate, had: chaff, hair, marcaſites, ſtones, 
or gravelly ſubſtances- united together, and as” 
hard as a ſtone in the middle. I have alſo found 
talc, wood, kernels almoſt like cherry ſtones, alſo 
myrobalan ſtones, quarters of other fruir-ſtones, ' 
kernels of caffia, and kidney- beans incloſed in a 
coat, or outer membrane, hardened by the mat- 
ter which has formed the bezoar, and having their 
own membrane drawn back, and dried, after 
having been ſwoln, In achers, the firſt coat of 
the kidney bean was conſumed ; and the ſtones 
ſounded like eagle ſtones. I have attempted - to 
rick ſome of theſe ſtones with a red-hot needle 
to 1 whether they were counterfeit, but it did 
2 not 
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they lock upon 49 '* proof ue they have been) 
Al oy by che people of the country. 
They adyiſe vs to chooſe the bitzoar Fe Homes 
of a midgling bigneſs, of a brown colour, _ 
405 quick me yellow, and chalk green, hot 
difiolving'in water, and not riſing in bubbles 
about the part piexced- with 's Tedehot iron, for 
that would he it to be mixed; Wich ſome reſins. 
The plates alſa muſt be fine, diſpoſed in fr eve, 
and the ſtones muſt be taken from animals which 
hve upon the mountains, ſpch as thoſe, of Perfa.. 
After all it ſeams pretty difficult to ma, to coun++ 
terfeit, the beꝛgar; and. with 3 little practice wo. 
Na cally diſcover the cheat, if there is apy. 
if it was counter feited with plaſter, or any 
ſuch like matter, it would not change either with 
the Bro) water, it might colour the quiek · lie 
tinctue that was given it 1 and, in a 
ba undergo all the proohs, thougd it wag: 
counterfeit. '- 

Nor is . be ined,” "har: in arte 08 
. them, they pick out all theſe different 
ſubſtances Whick ſerve as a baſe to the Hrata, o 
which they are compoſed, fince they need only 
begin a little ball of the ſame paſte, 1 pro- 
bably is not fa rare, that they have oveaſion 10 be ; 
ſaving of it. £ 5 

I thiok the ſubſtances incloſcd in the bezoar. 
ſerve perfectly well to- inform us of the manner in 
which it is produced, as is obſerved by Tavernier; 
he tells us, theſe ſtones are formed about little 


5 back. or tops of the branches of a plant: wa tg 
uds 
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buds of Tavexnier way be the k ĩdneyt bean ſpaken 
af hy Marard, which I have ohſerued, Theſe 
ſalid 1 undligeſted hodies remaining in: the ſto- 
mach gf the animal, may irritate its glands, of 
which the lymph thickeneduvith the leaven of. the 
ſtomach, ftill loaded with the juice of the ao m. 
tic plants n which it has juſt hrouged. may have 
2 able to form the rata, fa ſmœoth and ex- 
actly; united, that axt wayld: find ea diſſieulty in 
imitating it. I abſcrye alſa that whattfoever:hody 
makes the centre of this ſtone, the frais of it ara 
ſo fog, and ſo well turned, that the ſtone out- 
wardly aber the figure of dane romeo 
within. fs t 30), SO core? fs. mot i=0'4 
If, fer example, there is: a ſſtraw, tha ſtone 
will be long; if it is 3 ſtone, it will;preferve the 
figure of it: if it isa kidney -bean, the radiele 
will appear on the purge ;} and a lige which ſe- 
Paraies rern ien the 2 lobes of the bean; 
n ſhort, we may know: hy the ſhape and weight. 
of them, what they contain. Thus, a, in the 
choice of ſo preciqus a ſubſtance as the headar. 
we have not the liberty of opening all; after 
haviog been well aſſured of a certain number of 
the moſt doubtful, upon which we ſhall: haue 
made the preceding experiments, we: maſk refer 
to the fight — feeling. By the ſight we examine 
the colour immediately, which muſt neither he 
tog pale, nor too deep; ia the ſecond place, the 
fineneſs of the graig, the ſmoothneis, and the 
cloſeneſs, of its texture, which keeps the plates 
from riſing eaſily above one another. It muſt 
alſo he obſerved, that they have 3 regular _ 
as of a kidney, a bird's egg, or ſomething hike. 
theſe; The touch may: alſo judge of the matter 
incloſed within the hezoar, which we may eaſily 
nee by the weight of it. If, for example, 
the 
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mentioned. The ſtones which rattle, ſhew there 
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the bezoar is heavy. 7. tlie baſis will be 4 ſtone,” 8 or 
ſome other matter, 'which fils up, the great elt 
part of it; but if it is lighe, it will de wr. 
within, or contain only ſome light matter, 

hait, or ſomé of the vegetable ſubſtances 80 2 


A 


is a fruit within, which being dried, takes up leſs 
room; and ometimes ir 19 Woites or broken into 
a duſt, which ſome authors greatly eſteem. . 
1 have alſo obſerved; that when bezoars are 
ſhaped like kidneys, are light and rattle, they 
— 5 uſually a kidney - bean in the middle. Thoſe 
which are light, round, and à little flatted, con- 
tain a round flat fruit, almoſt of the chape of a 
caſſia ſtone. Moreover, though thee” ſtones 
ſnould incſoſe a ligneous kernel, or even bits of 
wood,” the lightneſs ſnould mike them preferable 


to thoſe" which contain ſtones, which alſo will be 


a great deal heavier, provided | the bezdaftic mat-. 
ter anſwers the other Proofs. 

The whole preparation -of betoar fot gz 
uſe in medicine is, to reduce it to a fine powder, 


either to give it in ſubſtance, Or to make i it enter 


into ſome compoſitions, obſerving to powder 
only - the bezoartic part, and to ſeparate all the 
foreign matters which may be found in the heart 
of the bezoar, eſpecially when they are ſtones or 
other ſubſtances,” which have no bezoartic virtue. 

There is a great diverſity of opinions about the 
animal: which yields the bezoar. It appears, that 


the oriental, which is brought to us from pt, 


Perſia, India, and China, is produced by a Gre! 
of goat,” calied by the Perſſans, Pagan, or by a 


wild goat of a larger ſize than ordinary, as nimble 


as a ſtag,” with its horns reverſed on its back, 
whence en __ it W N 
d | Thi 
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That which is brought;from 4merica,jis 
duced e of goat, which is not my o. an 


very little differege from the other, except in its 

Tns. 991 26) Ca; 

The different opinign of authors concerning che 
names and f gure of this animal m ake. me i lik 
that theſe ſtones may be found in ſeveral ſpecies 
of animals, and that each, has. deſcribed, what he 
has ſeen. The ſame. realon may ſerye to prove 

the cauſe of the different colours of the bezoar. 

_ The e bezoar is caſily dene by 
its EL paler.. 208 ſometimes of a light grey, 
b 5 ed upon foreign ſubſtances, like Ake . 
ental bezoar. The plates are fomeximcy, thick 
and ſtriped i in their thickneſs. n 

The foſſil bezoars are a ſort. 4 ſtones; SS 
in frata, having th the figure of the animal bezoar,. 
They are 1 T of a. ſight grey, their rata. are. 
very thin they have no {m {me]l, and are uſed in 
ſame diſeaſes with the other bezoars, America, a8 
I have already ſaid, furniſnes us Wich a great 
many of theſe bezoars, .; as well as. Tis 95 and ſe- 
veral parts of Frante: - © 

"Thoſe who have tre eated of the bezoar, as ; Caf. 
par. Baubinus have ee under this 
name, a great 0 nces that haye no re: 
lation to it, which can e confuſion in na- 
tural hiſtory. . If. eee ore we would range in a 
convenient order, a ; 17295 can partake of he 
the name of 7 1 bel ieve it 9 be Proper 
to make 5 claſſes of ft 215 n 
The firſt would contain Ache true bezoary which 

are the oriental and occidental. | 
In the ſecond, we might place, all the ſtones 
taken from animals, which reſemble che bezbar! in 
their ſtructure and vertue, as the bezoar of the 
ape, that of the Cayman, alſo the different ſorts 
of pearls, and the eyes. In 
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They commonly 


I the difftuenb ſosta of off be- 
Ants of ai UG cob emen bag Hemm 
Ia kh fourch, ſubſtances figured like che be- 
zoar without its virtues, as the human ſtone; efther* 
ef the — Kidticys, ea "With | 
and orher donde 24 ee 245 oſs! 
In the Aft; che e e Whickr are u fort 
ol balls of: different fees retry" light, fortnecd 
of a maſs of hairs and . plants, Which the 
animals obuldl not digeſt. Theſt Rbres and häirs 
are ſu imetwoven a8 to form but one body, which 
reſembles u ball of felt. There are ſome which 
are covered again with à thin bezoartic : crbſt. 
grow in the föſt ſtomach vf aft 
rutminating animals, or in the ſtomactt of thoſe 
which do not ruminate? Such ate the fone G 
the wilt porcupine, and the other balls of _ 


found in cen (cows, oxen, aud other aniinak.” 


\ 
i 15 n iz /& v4 EE 293 225 8 


vn. An ſec? upon frail by M. de Ret: 
mur; * tranſlated 2 Mr. „Chambers, oh 


Alk the apimals dickerts' obſerved Which "OY 
upon other animals, may de reduced to rwo 
kinds; for either they lie on the exterfaf ſtirfice = 
of the body of the animal, as the lice found off 
quadruptds,” birds,” and even ſeberal inſects, as 


flies, bectles, hornets, ee. or they Jive in "the 
body of the anitnal,” 


which kind may 5E 
ranged the ſeveral ſorts of worths which have been 


Uiſcoveret"by'« diſſection in "the todies of ſeveral 5 


Sf * 8 * 2 F + „einn * EP; = 9, 12 


animals. 


The he inſe&ts 1 have ebe red öl falls 95 
not cone under either öf tfiefe kinds, but fi 


bowettils io common to both; for j pits 


init 2432 


n 97 Us 
n e 
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inhabies.the external furface af thonbody of the 
ſnail, and ſometithes Hides itſelf in the viſterd 
theredl. 52 ff E Wiz 285 16110 1 of 5311407 ; "42 31 
By the collar af a; ſnail is meant, that part 
which encompaſſes its nec. This cullar is ef 0 
conſiderable thickneſs 3; and tis lieꝛla other than 
the thickneſs of this collar we peraeiva when he 
ſnail;ſhrinks into its Hell, ſo as neither 20 let ita 
bead nor bafis ha ſeen, of whichiyou ay eon. 
ceive an idea by Hg., the triangular ſpace B fi- 
tuate in the middle of the of the Mell is 
a parece we: che baſis of the avinial, Which i 
ſurraunded on all ſides by the thickneſs of thę co. 
lar 3 and tis on this part of the collar; that the in- 
ſects we are to ſpeak off are found, the are 
repreſented in the ſame figure by the: Jetters 
CCCO., Sr. or rather by the dattec lines which 
proceeding from thoſt letters, terminate. in theſs 
animaleules; they are never cafier to obſerxe, than 
. when the ſnail is thus totally incloſed in its ſhell, 
tho che may be perceived. in ſeveral ather eir- 
cumſtances. The bare eye without any aſſiſtanes 
of the microſcope, ſuffices to diſcover them; but 
they are rately ſeen at reſt, being in a continual 
hurry, running about with great agility, Which 8 
ſome what ſingular; the motion of lugh Kinds 
of inſets being uſually very flow. 
Notwithſtanding the ſmallneſs of thee inal 
cules, .chere 1 is not room for them r 
upper ſurſaces of the body of the ſnail, the wel 
being too exactly fitted thereon 3 bor ehete is terri 
tory, enough beſides to travel i in; the ſnail giving 
them ehtrance; as oft as it opens its anus. S This 
nas is likewiſe plated i io. the thickneſs of cha edl· 
lar; -in the place. marked by A V it is here repre - 
ſeared ſhut; But the Animal rarely comes out f 
its ſhell withour — it ; bebdes that. jt * 
. III. N.. X x 
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it on ſeveral other occaſions, it may be ſeen en 
in fg. 3. where it is alſo denoted by the letter At 5 
It ſeems as if the little inſcẽts 0 with im- 
patience for the favourable, minute, when en- 
trance ſhould be given them into the ample. theatre 
of the inteſtines of the ſnail, at. Icaſt they never 
miſs the opportunity of preſenting themſelves 
when occaſion offers; gathering to the edge of the 
hole, they immediately flip into the ſame, running 
along the parietes thereof, ſo that à few.minutes 
after, not one inſect is left on the collar. The 
letter D in g. 3. ſhews. ſome of theſe. arumalculcs 
preparing; to enter into the inteſtines by the auus. . 
The eagerneſs wherewith they endeavour to 
get in, ſeems an indication that this is their moſt 
commodious place of reſidence, : how then ſhould 
they come on the collar? Tis poſſible they never 
do it but againſt their inclination, of which the 
continual hurry they are under ſeems a proof. In 
etfect the ſnail obliges them to go lodge there, as 
often as it voids its excrements; for thoſe excre- 
ments poſſeſſing almoſt the whole width of the 
inteſtine, muſt neceſſarily drive before them every 
thing they meet in their way. The little inſects 
therefore upon their arrival at the edge of the 
anus, are 7 to go upon the collar, and in 
regard this operation of the ſnail continues ſome 
time they walk about all this while on the col- 
lar, as having it not in their power to re: enter 
when they pleaſe, in regard the ſnail has fre- 
quently ſhut the door, while gk were friſking 
vn the outſide. | b 
What has Deen hitherto . may j 
of all the ſpecies of ſnails, tho moſt. frequently of 
the large garden-fnails repreſented | in 12 2 and 3: 
But there are, ſome ſorts: wherein this inſcct ma 
* e even in the middle of the inte 


tines; 
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d 1 40 1 in the ſittle ſpecies of ſpails repreſenced 
by . 4 and 5. The Characteriſtick of this 
ſpecie bs: a kind: "6Þ lid denoted» by O, conſiſting 
of a matter equally ſolid with that of the ſhell, 
and by means whereof the animal can-incloſe-ir- 
ſelf all around when it pleaſes, as ſen nails do, 
whereas the collar of the common land- ſnails is 
bare, unleſs in winter and ſome dry ſeaſons, when, 
they ſtop the aperture of their ſhell with a kind 
of foam u which comes to a conſiſtence as it dries ; 
but this occaſional lid never adheres to the body | 
of the animal, like that above mentioned; nor is 
it comparable thereto, in ſolidity. Breaking the 
ſhell of one of theſe Jittle ſpails about the — E 
Fig. 4. and thus laying the ſkin of the animal bare 
as in' fig. 5. the inſect will be frequently diſ- 
covered in the very body of the ſnail, by reaſon 
this' coat or ſkin is tranſparent, and lets us ſee thro?, 
it, as thro' a glaſs'; the letter C veptbſenteens; in- 
ſecbs, a as viewed thro? the ſkins of the ſnail. 
FTho' we find: theſe inſects on all the ſpecies: of 
fails, yet not at all. times indifferently, and very; 
rarely in rainy ſeaſons. Not to give our. ſelves uſe- 
eſs trouble, we are only to look for them after a 
drought, whick perhaps may be proper to hatch, 
them, or even to prevent the deſtrutt:on of thoſe. 
already formed. When the earth is very moiſt, the 
body of the ſnail is ſaturated With water, which 
afterwards oozing; much moreviſcid-thro\the' col-- 
lar and. baſe of the ſnail; forms ſeveral- drops, 
thereon, the ſmalleſt of which drops ſuſfices to 
deſtroy ſeveral of theſe inſects; noę that they are 
afraid of being drowned therein, as in a kind of 
little ſea, this Aok to them a ſalid body, and. 
each drop may be to them, What the fall of a 
building is to, us. I mean it may overwhelm and, 
n them by its 22 whenever by the motion 
5 22 0 ot 
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of the ſnail; one of theſe drops happen | 


Be this aviit Will, wis certain that dryviedsipeks 


motes their formation, as appears" from the fol: 
pt, fact, which I have repeated ſeveral times? 
atheri hails: 10: mojſt-: weather, and after 4 
Aale amination finding no inſects in them, 1 
t them in veſſels where the toſs of the watry hu 
mour, continually evaporating from them, bould 
not be repaired, and viewing the ſame ſnails ſome- 
time after, I never failed to find ſeveral inſects 
thereon, having ſometimes told twenty on the 
fame animal. In 5 or 6 day; I have ſometimes 


und a few, but in 3 weeks never failed of 2 
lar quantity. i , 


Fhe body alone of the bah is a ſoll e 0 
theſe inſects, which are never ſeen on the ſhiell Th 


or if they be compelled thither are not long ere 


they recover . co lar, from . rg Were 


driven. K 
10 he hare eye they uſually. appear of a very 
white colour, though ſome. of them ſeem a Jute 
browniſh, and others lightly tinged with red. 

A good microſcope. is neceſſary to i 


their ſeveral parts diffinctly; by this they appear 
as in fig. 6 and 7; the former whereof reprefenti 


their upper fide, and the latter their under ſide. 


The letter T in each figure ſheus their trunk, 


which however only appears in part in fig. 6 


but the manner in which it bends under may he 


ſeen. This trunk in all likelihood ſerves them to! 


ſack the ſnai]; it is placed in the middle between 


two little horns CC, which are very movable, 


like thoſe of other inſets, both upwards, down-" 
wards, and laterally ; and what is more, are ca- 


pable of 9 and = . the 
| | | horas 


—̃ — the dase is: ba 
r * Wit gut parceiving its horns, Ge! c 
les hocdhy is divided into 6 axn4liy and: thæ an- 
terior part to which the trunk and henas . 
jayned. It has 4 legs onexch fide, tho 2; —— 
whereof are articulated; to the anterior p. ts and. 
the 2 hind ones to the firit ring; the leg! a N 
third are faſtened further — each other, tha 
the firſt and ſecond; or the third and fourth: 
thete legs are beſet with large hairs, and ſeem ta 
terminate in three or four points, much like th 
legs of ſeveral kinds of beetles, hen the laſt arti - 
culation is removed, which terminates RANK 5 
hooks. Their back is round, and raiſed wick 
regard to their ſides, which are likewiſe roundes 
and have 3 or 4 large hairg upon them; their grits, 
is likewiſe-ſurrounded with 4 or 5 hairs of an e- 
qual length ; but ben re naue on its bel * : 
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2 — reflux of 7 the ſea made at Dunkirk, 
$ M. Baert, profeſſor of 5 ydrography,' 


17 015 the 92 170, and 
M. ei, Jun:“ N y 


| **. * 2 . 38. I 
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Obſervations of the 9 and dba of the 
ſea, 0 8 2 . ortance for the ſecurity of 
Roſy far, the choice of 1 5 moſt 

f q! in or 9's out of f ports, anc 
h; great conſequence to the ſeĩ· 
ences, to Bann bert they have 00 con mection 
with the motions of the moon; and whether the 
variations to which they are {i object &, are, reduci- 
| , Circ Bar ewe was 1 1 | 


M July 12, 1712. 


by 
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dy the academy, apd at their fequeſt, ſent by 
the count d Pontebartrane, into ſeveral ports bf 
France, with orders to make exact S x of 
ſuch obſervations. in 
= N others, M. Baert, profeſſor of hy hb. 
graphy at Buntirb, was intrufted with this care, 
of which Ke atquiteed himfelf with all the dpplica- 
tion and accuracy that could be defired ——. 
He choſe 4 place for his obſervations in the inclo- 
fire of the adtnitälty, where the ſea has 0 other 
EOnſide rab motion, but that of the flux and re- 
flux; here he built a lodge both for ſhelter from 
the weather, and to prevent being diſtirbed in 
Bis obſervations: : this done, he fixed” a fquare 
tube ® EFG H, perpendicular to the ſutfuce of 
the ſea, being compoſed of 4 boards open at bot- 
tom in GH, that the water might enter freely in, 
and riſe to à level with the fea, and cloſęd a- top 
in EF, by a lid EA F, which had a little hole 
in A, 14 "lines: in diameter, thro” which paſfed 
à wooden ruler T K, on the lower extremity 
whereof was a little ſquare board LM, ſomewhat 
blunted at the corners to prevent frickion; under 
which board was faſtened a piece of cork 4 inches 
thick, which floating on the ſürface of the water, 
made the wooden ruler TK riſe and fall according 
as the tide roſe and fell. This ruler was divided 
into feet and inches, whereby to eſtimate the in- 
creaſe or diminution of the tidę. _ -We omit 
in this account ſeveral inves of this ma- 
chine, which ſhews the great accuracy of M. Ba- 
ert*s obſervations, and are related at. arg 4 in a 
letter to father Bothe. "I 1 gh 
It may be neceſſary here wy obierve, that all the 
meaſures of the height of the ſea were taken with 
regard to a fixed 9 1 1 is on a level with” 
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the top of the boards. bordering the key, near the 
uice of, the baſon, directly on the aſcent towards 
the citadel, which is a part of the key which the 
ſea never goes beyond; nor muſt it be omitted. 
that the direction of the canal at Dunkirk, is 
north-weſt by north, that its length from the 
mole-heads near the road to the place of obſetva- 
tion is 1435 fathoms, and its breadch 36 fathoms 
at the mouth, and 16 where narrowelt ;,.notwith- 
ſtanding which, there is no conſiderable difference 
between the time of bigh water at the place of ob- 
ſervation, and that againſt Risbanc, as was found 
5 ſeveral times, by che fineſt days of ſummer, by 
minute watches. Hor underſtanding of what 
follows, it muſt be obſerved, that we call it high 
water when the flood is roſe to its greateſt height; 
andy low. water when the ebb is fallen to its greateſt 
depth. The greateſt tides are thoſe when the 
flood is the higheſt poſſible; and the ſmalleſt 
tides thoſe when the flood is che loweſt pofiible. : 
The journal of M. Baer/'s obſervations of che 
tides, begins on the 24th of March, 1701, and 
ends on the 31ſt of May, 1702 3 . expreſſes for 
_ every day the height of the water in the time of 
flood, and ſome hours before and after, with 1. 
gard to the fixed point abovementioned, 
creaſing in number downwards, in order to find 
the proportion between all the heights of tides 
which he had occaſion to obſerve. Toi find the pre- 
ciſe time he had drawn a meridian line with great 
exact neſs, whereby to. regulate his clock from 
time to time; thus obſerving the hour and mi- 
nute wherein the water was at the ſame height; 
both in riſing and. falling, be took the middle 
between the two obſervations which were neareſt 
the high water, the one before, and the other ifier 
it, for the preciſe time of high water, oy be 
ound 


FE 
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found more convenient than to make uſe of 06+ | 
moter diſtances, having ohſerved in many axpt; 
riments, that the ſea falls: ſomewhut more flawly 
than it, riſes, He alſo ob ſerved the Winds gn 
the temperature of che " on rpg 2 7 1 
Wen 1 05 el 
As to ches irregularity: of the p 
ſerved — the riſing and falling af tho. tidg, 
M. Baer: dares not determine, whether, the wings 
be the cauſe, or whether we are to ſuppoſe. chat 
the ſea is moved by waves far diſtant from each 
other; and by dthers which follow cloſe together. 
— to that balancing upwards and down- 
wards, obſerved at each hi Water, he takes the 
cauſe to be natural; for as che ſea in approaching 
the coaſts meets wih an obſtacle, it map fiſe a 
little above iis level, which will oblige it to return 
again; and thus make a ſlow ſort of vibrations 
near the place where the obſtacle. is, which will 
N be en elſewhere, by reaſon of the 
Wm 
To be able to compare the eee 
water, and ſee whether their irregularity. be redu- 
rible to any rule more certain than has yet been 
done, M. Baert has drawn a table wherein is ex- 
preſſed for eve 11 day from the 24th of Aach, 
Tal to the laſt of May 1702, the moon's place 
at nvon in longitude and latitude in twe ſeparate 
columns 3 her age at the time of high water in a 
. third column; the preciſe time of high water in a 
fourth; the height of water below the fixed point 
in the haben moon's paſſage over the meridian 
in the ſixth, and in the ſeventh, and eighth, the 
- JireRion and ſtrength of the wind and ſtare of zhe 
Weather. 5 . 4 5 7 
A belt ching chat occur upon conſidering the 


aw: of bigh Water at Dankirk i, rha an the 
ays 


5 
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days cof full moon the flood happens about noon, 


though not ſo exactly but that we ſometimes fitid 


4 difference of à Whole hour,” as may ie obſerved 
in the 13 ſucceſſive obſervations made thereof "thr 
high water which came the earlieſt, Was on the 
xgth of 7uly, at 24 minutes paſt 11 in the mori - 
ing; and the lateſt on the 1 7th of September; at 24 
minutes paſt 12 in the — which gives a 
variation of an hour in the times of the tides on 
the days of full moon; Which varlation being di- 


vided into 2, gives the mean time of high water 


at Dunkirk, about 6 minutes before noon. 

To fix ſome rule in this variation of the time 
of the tides, on the days of full mom it muſt be 
obſerved, that the retardations of the tide from 


one day to another, bears ſome analogy to the 
motion of the moon, whoſe-paſſage over the me- 


ridian is retarded about 49 minutes daily. On this 
footing, when the times of full moon concurs with 
the time of high water, there muſt neither be an- 
ticipation, nor retardation, in the time of high 
water; but when the full moon Happens in the 
morning before high water, the moon's paſſige 
over a horary circle, is retarded two minutes in an 
hour, with regard to the ſun; and* conſequently 
there muſt be an equal retardation i in the time of 
high water; whereas, when the full moon ha 

pens after high water, the moon being not yet at 
its füll, when the water is at its height, there 


muſt de an acceleration in the Ansel e of "high wafer 


obſerved. 
- Syppoſing this artiferation; or temtdation of 2 


ind in an hour, we have a rule for deter- 


mining the variation of the tides on the days of 
full moon. For an inſtance, on the 19th. 
of July, 1701, the high water Was. found at 24 

Voir III. Ne. 33. 7 © Pj 
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minutes paſt 11 in the morning, which is the 
greateſt acceleration obſerved by M. Baert; and 
full moon for that day is marked in the alma- 
nack at 50 minutes paſt 11, in the evening; 
hence the high water muſt have gained about 24 
minutes, which being ſubſtracted from 11 hours, 
54 min, the mean time of the tides at Dunkirk, 


gives 11 hours, 30 minutes for the time of - high; 


water, within 6 minutes of that found by obſerva- 
tion. — Again, on the 17th of Sept. 1701, the 
day on which the greateſt. retardatipn, of the tides 
was found, high water happened at 24 min. paſt 
12, and full moon at 56 min, -paſt 5 in the 
morning, conſequently high water, by the rule 
above aſſigned, mult, have been. retarded, 12 min. 
which added to 11 hours, 34 min. give 12 hours, 
6 min. for the time of high water, within 18 
min. of that found by obſervation. 

It muſt be obſerved, that whereas in the — 


: u of the 19th of July, the wind was north-· 


north-eaſt ; on the 17th of September, it was 


ſouth and very freſh at the time of high; water, 


which might have contributed to the retardation 
of the tide; for the waves being driven by the 
tide againſt the coaſts of Dunkirk, from north to 
ſouth, their motion might eaſily, he retarded: by 


the ſouthern wind, which, coming from ſhore, 
blew directly againſt the tide 3 ſurmiſing from 
this obſervation, that the winds, according to their 
different directions, may, occaſion either accele- 


rations, or retardations of the tide, we examined 


the obſervations made on the 1.5th,of Nov. 1701, 


the day of full moon, the wind being at ſouth, 


and vgry freſh, according to the rule above laid 
down, full moon having happened. at 4 minutes 
: Pal: 5 in the Evenings we muſh ſubſtract 10 min. 


from 
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from 11 hours, 54 min. which gives the time of 
high water at 11 hours, 44 min. in the morn- 
ing, 16 min. earlier thau in the obſervation, which 
fixed it at 1 2 hours, © min. In this obſervation 
therefore, as well as in that of September, there 
was a retardation in ths tide; which may likewiſe 
be attributed to the wind, which blowing at 
ſouch-weſt, muſt have checked the motion of the 
tide; Oa the contrary, in the high water on the 
12th of April, 1702, full moon happened at 
o ig in the evening, and it was high water at 
11'—45' in the morning, the wind being at north- 
north-weſt, and very freſh. By the rule there- 
fore, high water ſhould have happened at 11"— 
54, which is 9“ later than was actually obſeryed : 
ſo that in this obſervation was an acceleration, 
which may be attributed to the north- north-weſt 
wind, which blowing directly on the coaſt, con- 
curred with the. tide; and made it earlier than it 
would otherwiſe have been. 
In the other tides, obſerved by M. Baer: at 
full moons, the winds were either weak, or ſo 
diſpoſed, that they could neither hinder nor pro- 
mote the motion of the tide any thing conſidera- 
bly, fo that no regard was had to the ellects pro- 
duced by them. 

When a like compariſon of M. Baert's obſer- 
vations of high water for 15 ſucceſſive new moons, 
from the 8th of April, 1701, to the 26th of 
May, 17507, we-find, that the earlieſt came on 

the 29th of Nov. at 11 ——20' f in the morning, 
the new moon for that day being at 10— 117 

in the evening; and that the lateſt was found on 
the 27th of April, 1702, at o -47 in the even- 
ing. A new moon happening that day at 3 — 
54 in the morning, the difference between the 
YE times 


388 The, HISTORY end:MeMoes of abe 


times of theſe: two tides being divided into = 
we have the mean time of high-water-at:Duntu 
im the new moons, at 124, which only differs 
4a from the mean time of the tides at full moon. 
This difference being inconſiderable, high water 
at Dunkirk may be ſuppoſed in the new moons, 
as well as-in the full moons, to happen at 
1:1'—54 in the morning; ſo that uſing the rule 
above preſeribed for determining the variations 
of the — orothe days of full moon, we ſhall 
have the time of high water on the 8th of May, 
1701, at r2*%—15%; which is within 20 min. of 
what was actually obſerved; and the time of 


bigh water on the — of April, 1701, at 12 
20, within 37 of the obſervation, which, in 


ſome meaſure, reconciles thoſe two obſervations, 
which were 1—26 diſtant from each other. 
As to the winds obſerved at the time of high 


water in the new moons, they do not ſeem to 


haſten or retard the flood, ſo regularly as was ob- 
ſerved in the full moons, which may ariſe hence, 
that the motion of the tide ariſes from a compli- 
cation of ſeyeral- cauſes, ſome whereof may be 
unknown; beſides, that *tis difficult to aſcertain 


the preciſe time of high water. The time while 


it remains full flood, without either ſenſibly riſing, 
or falling being according to M. Baeri's obſer- 
vation, from 12 to 20, or 30, it muſt be ob- 
ſerved, that the tides happening on the days of 
full and new moons, are not the higheſt tides; 
but that the higheſt happen 1, 2, or 3 days af- 
ter, as appears from 30 obſervations made there- 


of, only two of which happened the day before 


full moon ; ſo that upon a medium, one may 


ſuppoſe, e « the eng _ at INE hap- 
01 1 8 


* * 
* * 
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two days after new/'or full moon, as N. 
Has obſerved. ccni neon of VSH 


is commonly ſu ppoſed, thar chochigheſbrides 


happen in the new and fullmoonsnent the equi- 
noxes, and yet by comp the: obſervations 
made — find; that chen higheſt tide 
happened on the goth of: Nov. ryor, when its 


height above the fixed point a day after full 


moon, was found 3 feet, 2 inches; and on 
theſi 27th and 28th of Fel. e —_— it was 
found 3 feet, 3 inchs 007 

'-» Phe great height of theſe two A tis me, 
may be attributed to ſome extraordinary cauſe 
for on the 29th of Nov. 1701, the day of new 
moon, the high water was found 6 feet, 8 in- 
ches, below the fixed point, which was one of 
the loweſt tides that had been obſerved; and on 
the day following, it was found 3 feet, 2 inches, 
which, as above noted, was the higheſt tide chat 
had been known at Dankirk. On this and the 
preceding day, there was a violent ſouth-weſt 
wind, which on the day of new moon,; might 
have heats back the waters, and hindered their 
riſing to the uſual height, till returning with 
more impetuoſity on the day following, they roſe 
even beyond their cuſtomary pitch, and kchus 
made a kind of balance; in effect on the. next 
day, viz, the firſt of December was obſerved 4. 
feet, 2 inches below the fixed point, which is 
above a foot lower than on the day before; and 


it M : 


on the ſecond of December, it was 3 fret, x1 itſ- 
ches higher than on the firſt; whereas; according 
to the common rule, it ſhould alb along have 
been on the ſinking hand, ſo that we may ſup- 
poſe this alternate motion cauſed by a. violent 


Much 


tourh-weſt wind to have laſted 4 days. 
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27th and 28th of Feb. 1702, when the heigh 


3 inches; for on the 26th of Feb. the * of 
new moon, the high water was obſerved +5 feet, 
6 inches below the fame fixed point, occaſioned 
by a great north-weft wind. On the 25th in the 
morning, the wind was ſouth- weſt, and at 10 
ac clock turned to. north-weſt, high water on 
this day was obferved 3 feet, 3 inches below the 
fixed point, which is 2 feet; 3 inches higher, 
than 6n the day preceding. On the 28th, it was 
found at the ſame height; but on the firſt of 
March, high water was found 2 fret, 7 inches 
lower, than on the 28th of Feb. and on the fe- 

cond of Aarch, it was a full foot higher, than 


on the firſt, tho? it ſhould rather have ſunk; fo 


that here was a kind of vibration, excepting 
that there was no variation between the heights 


of the 27th and 28th of Feb. which might be 


owing to the winds ſhifting ſo ſuddenly, from 
fouth- eaſt to north. weſt, on the 27th in the 
morning. 

We have fuficient road 3 to ſup⸗ 

poſe, that the winds may increaſe or diminiſh the 
height of the tides, after the ſame manner as they 
have been ſhewn to occafion accelcrations and re- 
rardations therein; and *tis probable likewiſe, 
that the diſpoſition of the channel of the ſea, and 
the ſituatien of the ſhores, may contribute their 


ſhare to the producing variations very difficult to 


be reduced to any certain rules. 

As the bigheft tides after new and full moon, 
do not always happen at Dankirk about the equi- 
noxes, it has been enquired, whether ſome other 


cauſe, for inſtance, the different diſtance of the 
| moon 


Much the fame fluctuation was 1 
b 
the fixed point above the fea was found 3 feet, 
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moon from the earth, might not contribute to 
their increaſe, or diminution.— For ſuppeſing, 
as we may very eaſily do, that the eauſé of che 
ebbing and flowing of the ſea ariſes from the preC- 
ſion of the moon, upon the fluid matter berween 
the moon and the earth, it will follow, that the 
further diſtant the moon is from the earth, the 
leſs will this preſſion be, and: conſequently the 
tide the lower; on the contrary, the nearer the 
moon is to the earth, the greater will be its 
| preſſion, and conſequently the tide higher. 
According to our theory of the moon, which 
gives an exact repreſentation of the motion of that 
planet, and its ſeveral diſtances from the earth, 
ſuch as found from the apparent variation of 
its diameter, tis ſuppoſed; that wherr the ſun's 
place meets with the place of the moon's apogee, 
the moon being now in conjunction, is at her 
greateſt diſtance from the earth; and, on the 
contrary, at its ſmalleſt diſtance, when in oppo- 
ſition. About 6 months after, when the ſun meets 
with the moon's perigee, the moon is then at her 
leaſt diſtance from the earth in conjunctions, and 
at the greateſt in oppoſitions; and when the ſun 
is 3 ſigns diſtant from the moon's apogee or 
rigee, on each ſide the moon is at the fame di- 
ſtance from the earth, whether ſhe be! in em 
tion or oppoſition. 8 
If we now compare M. Baeri's olfiiregtions; 
made when the ſun was near: the apogee and pe- 
rigee of the moon, for about the mean diſtances, 
we ſhall find, that the high and low tides, both 
in the new and full: moons, correſpond to the 
different diſtances of the moon from the earth; 
and that when the ſun is in the mean diſtances, 
the tides are pretty nearly of an equal height in 
| the 
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lowing. 5 „ — 
1 the full. moon rupees be 
pened — oh the an Mare, a rey mel 


— iche, moon therefore being then. in op- 
e Was eh to. our theory,..neas the. 
earth, and him ſequently. the. tide muſt have been 
high accordingly. On the 26th of March, two: 
days-after full Aue the height off the fixed. 
point abaye the. ſurface. of the water, was 4. feet, 


3 inches, which, was one of the higheſt tides. that 


had, |= hh ati And in. Pen new 
moon that happened. on the 8th of April. the 
diſtance, of, the ſun. from the moon -g, apogee 
being 1 nero man; the moon was far- 
ther diſtant from the earth than in the preceding 
oppoſition; whence it folloys, that the tide muſt 
have been lower, as it was obſerved accordingly, 
the height of the fixed point above the level of 
the ſea on the 10th of April being 0 5 feet, 
8 inches. 1 

*Tis true, according to the com mon opinion, 


which ſuppoſes that the higheſt tides happen neareſt 


the equinoxes, the tide muſt have been higher 


on the 26th of March, than on the roth < A- 
pril; but for the ſame reaſon, in the following 
full moon of the 22d of April, the diſtance from 


the equinox being increaſed, the tide ſhould have 
been lower than on the 10th of April; whereas it 


was really higher by 1 foot, 1 inch, conformably 


to what ſhould have been from the ſituation of the 


moon, which was farther from the earth on the 
Sth of April, than on the 22d: whence it ap- 


pears, that the higheſt or loweſt tides bear a 


nearer relation to the diſtance of the moon from 
1 the 


dale 


8 aPagee, being 17 degrees, 16. | 


i P Mi | — 


the earth, than to the diſtance of "the ſun from 


the equinques, \- n 


For the” ae makin the cortifarifore; we 


praſſec the days and hours 
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By this table it appears, that when 50. * 


diſtance from the a youre. af the moon 
3 or 9 ſigns, che height of the water on t 


of the higheſt tide, is. nearly 2 cows, 


junctions and ppoſitipns. pe tG 4 2 
As to the loweſt tides > pair of tie new and füll | 
moons, they do not 1 llualiy happen in the qua- 
eee but x, 2; or 3 days after; ſo o that we 
may a them at a medium, to happen 4. 
days after the firſt and laſt quarter; as we like 
wiſe obſerve, 3 the higkeſt tides. e mond 
happen 2 days after the new and full moon. 7 
The loweſt tide happened on the 8th of Feb. 
1702, the high water being then 10 feet, 2. in 
ches below the fixed point; and the higheſt tide, 
as already obſerved, was on the 30th of Novem. 


1701, when the high water was 3 feet, 2 inches 


below the ſame point; ſo that the difference be- 
m_ the higheſt. and loweſt ang at Dunkirk, 

as 7 feet.. But what is further remark - 
able is, that the height of the tides, which hap- 
pen in the quadratures, ſeems likewiſe to depend 
on the diſtance of the moon from the earth, the 
flood being foupd higher when the moon js near 
the earth, and lower when ſhe is farther diſtant 
from it; ſoas the hejght is much the fame in the 
firſt and laſt quarter, . when the moon is equally” 
diſtant from the earth. 

According to the theory of the moon, when 
the ſun is about three ſigns diſtant from the , 
moon's apogee, the moon in her quarter is 
in perigee, and in her laſt quarter in apogee, and 
conſequently the flood ſhould be higher in the 
Arſt quarter, and lower in the laſt. On the con- 
trary, when the ſun is about 9 ſigns diſtant from 


the moon's apogee, the moon, if in her firſt quar- 
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{1 1 October. 
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26 November. 
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| If now we conſider the retardation of the tides, 
| from day to day, we fhalt find it liable to feveral 
| irregularities, there being a retardation of 1'—gz4/, 
between the 2d and 3d of April, Io, and an 
anticipation of 30, "between the 1.5th and 16th 
of Ofzober ; ſo that it would be difficult to give 
rules for finding the time of high water daily at 
Dunkirk, withm a few minutes of truth, as we 
have done for the days of new and full moon. 
Our firſt enquiry was, whether thoſe irregularities 
bore any analogy to thoſe; of the true motion of 
| the moon, which gains or loſes, with regard to 
( the mean motion ; but finding, that they were 
| | frequently a contrary way, I have been obliged 
to look elſewhere for the cauſes of ſuch variations. 
— In order hereto, we have compared the times 
of high water, obſerved on the days. of the qua- 
dratures, and find, that on the day of the firſt 
and laſt quarter of the moon high water happens 
at Dunkirk, nearly about the ſame time as we 
had before obſerved, that high water happens 
nearly at the ſame time in the new and full 
* Moons. | | | 

Among the 29 obſervations made at the quagra- 
tures, that, wherein the flood was molt accele- 
rated, happened on the 26th of Auguſt, 1701, 
at 40 317; and that wherein it was moſt re- 
tarded, on the 7th of December, 1701, at 5g'— 
58 / : fo that there is a variation of 1 —27 in 
the time of high water at the quadratures, which 
is greater by 1', than that obſerved at new and 
full moons. - 

To aſſign ſome rule for this variation, we ſup- 
poſe, that the mean time of high water in the 
quadratures happens at Dunkirk at g —0 in the 
evening, and to or from this time add, or ſubC- 


ſtract 2! for every hour, which the time of the 
- quadrature, 
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quadrature, expreſſed. in the; almanagk, antici- 
pates or comes behind) chis ee of high 
water.-For an inſtancę Nr 5 85 of March, 
1701,, the day of the. qua Aeg, igh 

bſerved at Dunkirk at 5 360 in the evening. 


ch the Io quarter of, the moon is. fixed for 


that day at 6 — 32 in the morning, hy the al- 
manack; and the difference between,6 —32/ in 
the morning; and. 5 in the evening, the mean 
time of high water in the quadratures is 0 —34 ; 
to which, at the rate of 2/ per hour, anſwer 215 
which added to 5 6, 17 27 for the time 
of high water on the 31; arch, 1791, which 
is within 9“ of the time 0 Sad 1 

The mean time of high water at Dunkirk, in the 


nw and full moons, being at 11 54 in the 


morning, and in the quadratures at 116, we have 
5"—12' for the interval between the times of the 
tides from the new. and full moons to the quadra- 
tures, which is much leſs than that. of the quadra- 
tures, to the new and full moons; accordingly a 
greater retardation, from one day to another, is 

obſerved in the tides ſucceeding the quadratores 
than in thoſe which ſucceed the new and full moons 3 
the cauſe whereof may be attributed to this, that 
the tides being lower about the quadratures, than 
about the full moons, the fea, which grows 
higher every day, as it approaches, the. new or 
full moon, ſpends more time in ſurpaſſing the 


height of the preceding day; whereas, from 


the new and full moons to the quadratures, the ſea 
finding no obſtacle, but being aſſiſted by its own 
weight, deſcends with the greater velocity, and 
conſequently renders the intervalsbegween kc du 
ſhorter. . 

After aſcertaining the time of high water in 4 
new and full moons, and quadratures, we conſi- 
'": oh 4h. ns. Azz dered 


water. Was | 
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dered anew all the obſervations made at Dun- 
kirk, during the ſpace of 14 months, and deter- 
mined the mean time of high water for eyer, both 
after new and full moon, and after the quadra- 
| tures. We alſo formed rules of the variations 
they are liable to, with regard to the times of 
| the new and full moons, and x vir oor 
[ ing the given day. a 
By theſe rules, among 434 obſcrvations related 
by M. Baert, there are only two wherein the 
time of high water, determined by the rule, is 
54 minutes different from the time obſerved. This 
difference will not appear very great, conſider- 
ing what a number of irregularitics may occur in 
the obſervations, there being fometimes a doubt 
of a whole hour in determining the time of high 
water, as was obſerved on the 27th of February, 
1702; when it was firſt found high water at o— 
'$/ in the evening. After which the ſea ſunk 
ſome inches, but roſe again at o'—57' to the 
ſame height; it had been at 49 before, where it 
remained till 1'—10'; and M. Baert fixed the 
time of high water for this day at 1'—7' 4. 

For the eaſier finding the time of high water 
on any given day, we preſent the following table 
of the retardation of the tides, both after the new 
and full moons, and after the quadratures ; the 
tides are here laid down for every 12 a-clock, for 
the conveniency of finding the morning and even- 
ing tides. - By means of this table, and of 
the rules ſubjoined, the true time of high water 
may be found at Duntirt for any given day, 
which may be of ſcrvice to pilots for chuſing 
the moſt proper times to enter, or come out of 
that port. | 


11———— 
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h 

__ [11——54 mean 3 der 
time of high wa- time of high wa-| 
ter at Dunkirk, [ter at Dunkirk, 
the day of newſon the days of 
and full moon. the quadratures. 


| 4 TABLE of the retardation 
: of the tides. 


Day and,“ tard g Day an jRetarda | 

| on of hoar_ aft on or | 

ter mi [the tides I | ter firſt Itue tides | if. 

r ful 'r laſt - 
quarter. 


Rule firſt, To find the time of high water at 
Dunkirk for the days of new and full moon, and 


of the quadratures. | 


Find in the almanack the time of new or full 
moon, and of the quadratures, and take the dif- 
ference between this and the mean time of high 
water, expreſſed for the day of that phaſis, the 
double of this difference will be the number of 
minutes to be added to the mean time of high 
water, in caſe the time of the phaſis anticipate the 

| Aaa2 mean 
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mean time of high water, or, on the contrary, 
to be ſubſtracted in caſe ſuch time come after that 
of high water, the reſult whereof will be the true 
tine of high water required. 

For an inſtance, firſt, ſuppoſe the time of 
high water required for the day of full moon in 


April, 1701. 8 { 
Full moon by the almanack falls on the 22d of 


April, at 5 16 / in the evening, the difference 


between this 5 —1 6 in the evening, and 11'—54 
in the morning, the mean time of high water in 
the new and full moons at Dunkirk, as laid down 
in the table, is 5 — 22“; the double whereof, 
viz. 10/—44" is the number of minutes to be ſub- 
ſtrated from 11-54, on account of the full 
moon's coming after the time of high water, the 
remainder is 1 143 , the true time of high wa- 
ter in the morning of the 220 of April. M. Baert 
obſerved it that day at 11-44. 

For a ſecond inſtance, ſuppoſe the time of 
high water required for the day of the firſt quadra- 
ture of the moon in April, 1701. 

The almanack fixes the firſt quadrature of the 
moon to the 16th of April, at 2"—8' in the 
morning, the difference between which time and 
5 6 in the evening, the mean time of high 
water in the quadratures at Dunkirk is 14'—58/, 
whoſe double 30 is the number of min. to be added 
to 5 '——6, by reaſon the time of quadrature an- 


ticipates the mean time of high water. The ſum, 


viz. 5 — 36 in the evening, gives the true time 
of high water on the 16th of ix wah M. Baert 
found it that day at 5 —4o. 
Second rule to find 5 time of high water e at 
Dunkirk, for any given day. | 
Find by the firſt rule the time of high water, 


the day of full or new moon, or of one of the 
qua- 


Rovat AcADeny of Sctencrs. 46g 


quadratures, immediately Wan the given 
day; to this add the retardation of the tides, cor- 
reff pontling to the difference between the given 
day, and the day of the preceding haſis, the 
ſum will be the time of high water for the day 
required. To find the time of high water 
Wüinedatch preceding, or following that now 
found, we muſt ſubſtract or add the difference © COr- 
ref] onding „„ 

F or an inſtance, ſappoſe the hour of high v Wa- 
ter required for the 26th of March, 1701. 

In the almanack, we find that the phafis im- 
mediately preceding the 26th of March, is full 
moon, which happens on the 24th of March, at 
8'—36 in the morning, the difference between 
8" —30"1 in the morning, and 11 —54 the mean 
time of high water at Dunkirk, is /—18"; the 
double whereof 6-36, being added to i I'—5;4. 
gives the time of high water at 12 —1/, on the 
24th of March, the day of full moon. To this 
add, 1—30% the retardation of the tides cor- 
reſponding to two days after full moon, the reſult 
gives, the time of high water, on the 26th of 
March, 1701, at 1'—31' in the evening, the 
very ſame as was obſerved by M. Baert. 
To find the time of high water, which happened 
in the morning, and the fame day, take the dif- 
ference between 1 0 and 1 14, vz. 19, 
which ſubſtracted from 1'—31', the time of high 
water in the evening, gives 1.— 12“ for the true 
time of high water in the morning. | 

For a ſecond inſtance, ſuppoſe the time of 
bigh water required for the 6th of April, 1701. 

By the almanack we learn, that the third qua- 
drature of the moon, which is the phaſis imme- 
diately preceding the given day, happened on the 
JU of March, 1701, at 6 —32'in the morn- 


ing, 


| 
| 
| 


11 — 30 in the evening. 
time of high water, which happened i in the morn- 
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ing, the difference between this 6 —32 in the 
morning, and 5'—6' in the evening, the mean 
time of high water at Dunkirk, in the quadratures, 
is 10 —-3g4 3 whoſe double 21/—8” being added 
to g —6/, by reaſon the time of the 3d quadra- 
ture comes before 5'—6', gives the time of high 
water at Dunkirk, On the 3 fſt of March, 1101, 
the day of the laſt quadrature, at 5"—27/ in the 
evening, the difference between the 3 iſt of Mar. 
the day of the third quadrature, and the 6th of 
April, the day given, is 6 days the correſpond. _ 
retardation, to which in the table is 6'—12/, 
which added to 5'—27', gives the time of high 
water at Dunkirk, for the'6th of April, 1701, at 
To find the 


ing, take the difference between 6 — 12“, and 
5 50, viz. 22 which ſubſtracted from 11'— | 
39, the time of high water on the 6th of April, 


m the evening, gives 11—17˙, for the true 
time of high water in the morning of the ſame 


day. M. Baert found it 11 —21' this morning. 
Third rule, to find in any given month the 


times of the higheſt tides, moſt proper for enter- 


ing or coming out of the port of Dunkirk. 

Find, by the preceding rule, the time of high 
walter for the 2d days after the new and full moons 
of that month, and you will have the time re- 
quired. 

For an inftance, the full moon of the anch 
of March, happening on the 24th at 8 — 36“ in 
the morning, we ſeek by the 2d rule the time 
of high water on the 26th of March, which, in 


the inſtance there given, is found at 1 —31 


in the evening. M. Baert obſerved it high wa- 


ter this day A 1 — 310 in the evening; and the 
tide 
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tide was higher than in any of the preceding or 
following "LS 

Fourth rule,to find the day and hour of the pich⸗ 
eſt tide, which will happen in any given month. 

By the aſtronomical tables, take the moon's 
diameter for the day of new and full moon; if 
this diameter be greater on the day of the new 
than of the full moon, the tide will be higheſt 
this month 2 days after the new moon ; but if 
the moon's diameter be greater on the day of full 
than of new moon, the tide will be highelt this 
month 2 days after the full moon. | 

For an inſtance, ſuppoſe the higheſt: ide re- 
quired in the month of April, 1701 

By the table, we find the diameter of the 
moon, on the 8th of April, the day of new 
moon, to be 14 — 33“, and on the 22d of A. 
pril, the day of full moon, to be 16 — 24%, 
conſequently the higheſt tide in this month will 
be on the 24th, which agrees with M. Baert's 
obſervation. | 

Fifth rule, to find the day and hour of the 
loweſt tide,” which will happen in any given 
month. 
Find, by the a tables, the moon's 
diameter for the day of the firſt and laſt quadra- 
ture, if this diameter be ſmaller on the day of 
the firſt quadrature, the leaſt tide this month will 
be 2 days after the firſt quadrature. On the con- 
trary, if the moon's diameter be the leaſt on the 
day of the laſt quadrature, the loweſt tide that 
month will be 2 days after the Jaſt quadrature. 

For an inſtance, ſuppoſe the leaſt tide required 
for the month of Zune, 1701. 
By the tables, we find the diameter of the 
moon, on the 13th of June, the day of the firſt 
quadrature, to be 16/ 6, and on the 28th of 

= 1A June, 
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Zune, the day of the laſt quadrature, to be 
14 405 * ens the Foalleſt- tide- in the 
month of June, 1701, muſt have happened; on 
the zoth of that month 1 to 15 diſcs 
vations of Nl. Goethe; 8 0 424 


IX. eee on EF) 25 54 of 247 eee 
found near Paris, over the banks of erp 
Jones, by M. de la Hire j AO by 
- Mr. Chambers. "+ 


One of the Wed curious among a n 
ſtones, and that which may give moſt employ- 
ment to the naturaliſts to account for its effects is 
what we commonly call % and cryſtal. Tis ex- 
tremely tranſparent, and clearer even than the 
fineſt glaſs ; but might be more properly called a 
talc than a cryſtal, tor the reaſons alledged here- 
after. Its diſcovery we owe to Eraſmus Bar- 
tholin, a celebrated Daniſh mathematician, . who 
firſt laid it before the publick, in a treatiſe upon 
the ſubjeft, printed in 1640., M. Huygens has 
alſo been very large on the properties of this 
| ſtone, in his treatiſe of light, printed in 1690. 

Having two large pieces of this ſtone in my 
poſſeſſion, I was willing to examine it, by ſeve- 
ral experiments, and in different manners, both 
for my own fatisfaCtion, and for the aſcertaining 
of what thoſe gentlemen have ſaid of it. It 
ought, as already hinted, to be called a talc, ra- 
ther than a cryſtal, it being one of its chief pro- 
perties to cleave readily every way, but ſtill pa- 
rallel to one of thoſe 6 phaſes, whereof its figure 
conſiſts, which is always an oblique angled paral- | 
lelipiped, and conſequently its e will 


a 


* July 19, 1710. 
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allbeparalielipipeda,whoſe 8 ſolid angles are placed 
ſimilarly in the ſmalleſt pieces, as in the largeſt. | 
The 6 faces, whereof it is formed, are oblique 
angled parallelograms, whoſe two oppoſite obtuſe 
angles are each 101 degrees, 30, and conſe- 
quently the two others being the complements 
thereof, muſt be each 789.300“: this J have 
learnt by my obſervations. 
In this parallelipiped are only 2 folid an nes, 
which are oppoſite to each other, and forme 
3 of the obtuſe angles of the faces; the other G 
are each comprehended between one obtuſe angle 
and two acute ones, there being in all 12 equal 
obtuſe angles, and as many equal acute ones. 
The inclinations of the faces make two kinds 
of angles; 6 whereof are obtuſe, comprehending 
each 105 degrees, and 6 acute ones of 75“ each, 
which are the complements of the former.— 
Theſe meaſures are ſomewhat different from thoſe 
of Meſſ. Bartbolin and Huygens, which may a- 
riſe from the difficulty of making exact obſerva- 


tions thereof, by reaſon the acute angles are not 


ſo well defined as the obtuſe ones. 


Thus much ſor the figure of the ſtone, —— ' 


But what is more remarkable in it is, * it re- 
preſents all the objects ſeen thro* two of its pa- 
rallel faces double; the diſtance between the two 
images appearing ſo much the greater, as the 
faces are further diſtant from each other, or the 


cryſtal thicker. This Pbænomenon is the moſt 


ſenſible, when the object is a black point, or a 
line drawn on the face of the ſtone. ' 


The doubling of the object, however, i is not the 


only thing to be conſidered in this ſtone; but 
the manner wherein this is done, which is always 
in the line paſſing thro? the object, which is pa- 


Vor. III. Ne. 34. Bb b rallel 
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rallel to that whereby the obtuſe angle of the face 


the object is upon is biſected. 


This double image of the ſame objet ſhews, 
that there muſt be a double refraction in theſe 
bodies, and accordingly two very different ones 
have been diſtinctly obſerved. The firſt, com- 
mon to that found in all tranſparent bodies, and 
depending on the inclination of the incident ray, 


to the line perpendicular to the face of the body 
when the refraction is made. The ſecond, pecu- 
liar to this cryſtal, and ariſing from another i in- 


clination of the incident ray, to another line in- 
clined to the ſame face. Hence it follows, 
that if the incident ray be united with one of theſe 
lines, it will not undergo the refraction belonging 
to that line, but will undergo that depending on 


e and conſequently the image will al- 


ys be double in every other inclination. 
hay have made ſeveral experiments, and have 
hkewiſe repeated them ſeveral ways; the reſult 


| whereof is, that in the firſt of the two refractions, 
the ſine of the angle of incidence in the air, is to 


the fine of the angle refracted in the body as 5 to 
23 hence we learn, that this refraction of the 


body, notwithſtanding its ſoftneſs, ſurpaſſes that 


of the glaſs, which 1s only as 4 + to 3. 
As to the 2d refraction which is peculiar to 


this body, and makes the object double, Baribo- 


lia takes it to depend upon a line, or ray, always 


Parallel to the edges of the faces next thoſe where 


the refraction is made; but Haygens denies this 
line to be parallel to thoſe edges; for myſelf, at- 


ter examining the point with great attention, I 
find this line more perpendicular to the ſurface of 


the cryſtal by 1, which is no great matter in an 


_— of this kind: further 1 nd the ſines of the 
| angles 


. 1 


J 
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angles of incidence in the air with regard to this 
line; and in this 2d refraction to be to the ſines of 
the refracted angles nearly as 4 7 to 3. which is 
much like that of glaſs. 

Tis obfervable, that the image produced by 
the ſecond refraction, always appears lower, than 
that produced by the firſt ; the reaſon. whereof 
is eaſily aſſigned from the laws of dioptricks, as 
alſo why each of the two images only appears 
with 4 the ſtrength it would have, if viewed wich- 
out the interpoſition of any other body. Hence 
it is, that when the parts of the two images cover 

each other, as will happen in a certain ſituation to 
a black ſtroke upon the cryſtal, this part will ap . 
Pear twice as ſtrong as any where elſe. f 

Myj examination of the, Iſland talc led me to 
conſider that found in this country over the 
banks of plaſter- ſtone; for we muſt not neglect. 
hat is committed unto: us, and which would ap- 
pear curious in a foreign country to beſtow all our 
attention upon what comes afar. 

This plaſter calc is a tranſparent ſtone which 
bears a near reſemblance to that brought from the 
Levant, except in point of figure, which is very 
ſingular, and is conſtantly the ſame in all the 
pieces we have ſeen; its relation to the real talc 
conſiſts in its cleaving readily into thin leaves, or 
lameilz, equally tranſparent with thoſe of com- 
mon talc, but ſmaller, and more brittle. 

* meet with ſtore of pieces of this ſtone, of 

moderate bulk, in a fratum of white fatty earth, 
over the blocks of ſtone whereof the plaſter of 
Paris is made; they are diſtributed thro? this 
earth, wherein it is known they are formed with- 
out any order or uniformity, being thrown as it 


were at random, and ſeveral almoſt joining one to 
B b b 2 another 
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another with the intervention 1 of a little of 
the fatty earth. {2504 at 

The figure of chis Gn endler Fa barbed 
Point of an arrow, as appears by ABCD which 
repreſents one of its faces; for there are always 
two parallel to each other, according; to which the 
ſtone cleaves into leaves; and one of theſe faces is 
bigger than the other. We find pieces from 12 to 

15 inches long, all forked at the broad end as in 
CAD, the other end B termigating in a point; 
the pieces in thickneſsof a moderate ſize, are about 
1 inch: thro* the 2 parallel faces we perceive ob- 
jects very clearly, at leaſt in the white pieces; for 
there are ſome yellow and browniſh: ones which 

are but little tranſparent. 155 

Fach piece is naturally divided into t two FINER 
wat, as appears by the right line AB, proced- 
ing from the cleft A to the point B; and the 

plane which parts them is perpendicular to the 
faces; but the two pieces are uſually united, be- 
ing only diſtingmſhed from each other by the 
inequality of the ſubſtance found tm this part, 
where there is ſometimes likewiſe found, a little 
of the earth wherein the talc is formed: in ſome 
parts or it We allo. find a "hard ſtony kind of | 
cruſt. ; 

The Sides which: terminate this ſtone, - 45 not 
uſually make right angles with the faces; but an 
acute angle of 75 degrees on the broad ſide of the 
face, and its complement on the other ; and hence 
it is, that the two faces are not of the ſame big- 
neſs in every piece: the. ſides naturally are not 
ſmooth and poliſhed, being only formed of the 
extremities of the ſeveral laminæ, which are al- 
ways covered wah a thin 3 cruit 3 and 


* Plate VI. is 
hence 
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hence objects only appear very confuſedly thro' 
theſe ſides unleſs the cruſt be removed, and a var- 
niſh laid over, which is not eaſy to execute, by 
reaſon of the mel; connection, MOT the /a- 
mine, | 

One of the naiats. of the. fork. i is ſometimes 
wary a little ſeparate from its piece, being only 
joined irregularly thereto, by a little of the fatty. 
earth; and upon ſeparating them quite, we find 
that theſe points, only adhered to the reſt by pieces 
of laminæ, about a line thick, which enter more 
or leſs into the body of the ſtone, and make bond 
as the maſons call it therewith, 

Upon removing ſome of the rough lamelle on 
the ſurface of this talc, . we clearly diſcern lines 
therein, as E F proceeding from the middle line 
AB, towards the edges on either ſide; and making 
an acute angle A EF, with the ame middle line 
towards the fork A, of about 60: we alſo per- 
ceive other lines as G H proceeding from the 
middle towards the edges, and making an acute 

angle BG H towards the point B of 50%, ſo that 
the acute angle formed at the merung of thoſe 
2 lines is 700. 

Hence it always happens, that upon cleaving 
the talc into thin pieces, which can only be done 
with a ſharp knife, beginning at the exterior 
edges afcer firſt removing the cruſt : molt of theſe 
laminæ break into triangles, whoſe angles are 
conſtantly 30, 60, and 70 degrees, which is a 
very ſingular property of this ſtone. We alſo 
find certain fragments of thoſe thin lamellæ, in 
figure of a parallellogram compoſed of 2 of 
theſe triangles joyned together, -, I 

Hence we may probably infer, that the mak 
of theſe talc ſtones, confiſts only of thin Iamellæ 
ſlenderly faſtened to each orher, each whereof is 
formed 
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formed of little triangular Jamellz, as the elements 
thereof which are ſtrongly faſtened to each other 
at their edges, whence they have a conſiderable 
firmneſs ; reach of which little elementary trian- 
gles has 3 unequal acute angles; viz. of 50, 60, 
and 70%, as appears from the pieces of broken 
lamellz, which are only aſſemblages of the ſame 
elementary triangles, and form triangles like their 
elements; for theſe lamellæ are very brittle, and 
yet afford the ſame —_— Auen, or e 
broken. * 0 
If the fides of dne clemeny We do not 
make a right angle with their face, but an angle 
of 75 degrees on one ſide, and its complement on 
the other, which however: is more than can be 
obſerved, it would likewiſe follow, that upon 
Joining together in the ſame order, the whole ſide 
of a piece formed by them, would have this incli- 
nation to the face, which is eaſily obſerved. 
From the difference of the angles in the ele- 
mentary triangles, it will likewiſe follow, that 
according to their ſeveral arangements in forming 
the lamellæ, the ſides of thoſe lamellæ will either 
be parallel to the line in the middle, or inelined 
thereto in 109, which alfo forms the point of the 
piece; the faces whereof are always inclined 109 | 
to the middle line on either ſide, when they are 
inclined at all, which happens almoſt univerſally ; 
for the angle AEF being conſtantly 605, and 
the angle BGH, or BEI, or BEK 509, the 
angle FEI or F EK, will neceſſari be 70% 
and if the triangle FEI, whole angle EI ſhould 
be 70, have its angle EFI 60“, and conſe- 
uently the other EIF of 30, it will follow, that 
the fide FI will be parallel to AB; but if the 
angle EFI, or EFK be 30 degrees, and the 
other ENF 60, the line FK will make an angle 


with 
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with the middle an angle of 199, which we uſually 
find accordingly. Theſe 2 caſes may happen in 
the firſt: formation of the leaves by the triangles, 
as EEK taking an inverted. ſituation, the angle in 
E (till remaining the ſame; and as we may ſup- 
poſe, that before the forming of theſe leaves, 
their elementary triangles floated in a liquid ſub- 
ſtance; by the motion whereof they were ranged 
aſide of each other, in a certain order, agreeable 
to their figure; whence it happened, that the 
ſides of the lamellæ might become inclined to each 
other, in an angle of 10 degrees; for I only here 
conſider + the intire lamellæ which is always di- 
vided into two by a line, as AB; but if in ſuch 
formation of the lamellæ, one of them by any ac- 
eident happened to take à different poſition, the 
reſt adapting themſelves thereto by the motion of 
the fluid, formed the ſides of the lamellæ nen 
to each other. —_ 

It was in this 13 of the Linda that 
they acquired their hardneſs, which became pretty 
conſiderable by their elements joining to each 
other at their ſides ; but the Iamellæ having ſtill a 
liquid matter between them, which could-only be 
drained off in time, it hence happened that they 
did not adhere any thing conſiderably to each 
other by their ſurfaces ; ſo that if there be the 
leaſt foreign matter left between them, they 
will always be eaſier to ſeparate from each othes 
than to be broke a-croſs. - 
As to the fork. CAD, its fromarion bene to 
be as follows, the angle formed by each horn as 
ACH or ADH is uſually 507 which is the ſmal- 
leſt of the 3 angles of the element, and if the ex- 
terior ſide of the piece make an angle with the 
middle line of 109 towards the point, it follows, 
that the angle of the fork CAD muſt be 120 de- 
1 grees, 
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grees, which js very near what we actually 1 


in ſome pieces of this talc, —— "Mes 


foreign body have been faund, about A to Fakes 
the 2 elementary triangles, which, ſhould have - 


been diſpoſed therein from uniting to thoſe of the 
ſides (ſomething of which kind we actually find in 
the diſunion. of the horns, from the body of, the 
talc by a piece of earth as abovementioned) i in this 
caſe, the connection between the laminæ being 


interrupted, the reſt muſt have continued' forming, 
and terminate at length in the point of the horn, 


by lines parallel on one ſide to EF, and on the 


other in AC and AD; for the natural figure of 


the elementary 5 in joining together, wil 

always form triangles ſimilar to the elements. 
What has hitherto been obſerved of the quan- 

tities of the angles in the talc, is only what ob- 


tains in the general, there being ſeveral irregula- 


rities found therein, occaſioned in the formation 
by foreign bodies, which diverting the elementary 
triangles, have made them aſſume external figures 
different from what would naturally have aroſe 


from the aſſemblage of elements; yet without. 


any ſuch thing being perceivable in the body, on 
account of the ſmallneſs of thoſe elements, as we 
find by ſome of tho ſides which are a little crook - 


ed, and by certain angles which are leſs or greater 
than thoſe of the elements, in which caſe theſe. 


fides muſt have little dentures ;_ ſome whereof are 
perceivable in the irregular fractures of the la- 
mellz : in fine, we find ſome pieces of talc which 
have others faſtened on their ſides; in others 
the point is extended into a ie only on 
one fide, and towards the point of others, e 
find another piece form'd as uſual, but oppoſite 
to the firſt, with a thouſand other varieties which, 


are as it were the Iuſus of this formation. PR: 
1 After 
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Aſter examining the figure of this ral, I ap- 
plied my ſelf to the obſervation of its refractions. 
Theſe, I firſt conſidered between the 2 parallel 
faces, the only way wherein the ſtone is naturally 
trat nſparent 3 and then in planes perpendicular to. 
thoſe faces, as is uſually done in meaſuring the 
refraction. Then in all the other directions, as 
lengthwiſe from the middle of the point, towards 
the fork; then ſide-wiſe, breadth-wiſe, Peace 
dicularly to the middle line, &c. and every 
where under all the different angles of inclination, 
found the ſine of the angle of incidence, in the air, 
to the fine of the angle refracted in the body as 
5 to 3+, which is the ſame as that from air into 
glaſs; and the ſame likewiſe with that peculior to 
Thand cryſtal, which deſeryes a ſpecial attention; 
laſtly, ſeparating a piece of talc into two, by the 
plane which divides its length, and is perpendicu- 


lar to the faces, I examined what the refraction 


would be a-croſs the thickneſs of its ſide, ſuch 
refraction being made in a plane parallel to the 
faces, which is impracticable while the two halfs 
are joyned together, both by reaſon of the too 
great thickneſs, and of the foulneſs of the middle 
part where the ſeparation is; but having cleanſed 
this part, and ſmeared it over with a little gum- 
water, as alſo the outer edge which is commonly 
rough, till a black body might be diſcerned ihro 
it, I found, that the refraction this way was the 
ſame as before; vix. as 5 to 
But being ſcarce ſatisfied with all theſe obſerva- 
tions, I was further willing to know Whether the 
dcälefts or flaws, perceived on the fide of this ſtone, 
might not produce ſome particular effect to make 
which the more apparent, I applied an iron wire 
lengthwiſe over theſe cles, and looking thro? the 
Vor. IR. N*.34. Cee On tals 
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talc, found its image appear in two different 

Places, or at leaſt much larger than it really was, 
with a clear ſpace between the two; then moving 
the wire gently, but ſtill in its former direction, 
I perceived the image jump, as it were, from one 
place to another, but ſtill double; to render theſe 
obſervations the more conſpicuous, by feaſon the 
alc is very dim when viewed ſideways, it muft 

be held near the light of a candle, and the iron 
wier applied full upon it. 
Here it will be required to produce phyſical 
reaſons of all theſe effects, not only of the talc, 
but of Hand cryſtal, which it ſo nearly reſembles; 
from whence light might perhaps be let into moſt 
other tranſparent bodies, as diamond rock, cry- 
ſtal, allom, &c. which are all natural produc- 
tions; and in all appearance are formed of an 
aſſemblage of elements, ſimilar to each other, 
which determine their figure: but this I reſerve 

for another memoir. + | - 

At Paſſy near Paris, round the mineral ſpring, 
are likewiſe found little pieces of talc, of the 
fame ſpecies as that of the - plaſter quarries, be- 
ing fiſſile like them into thin lamellæ; *tis very 
clear and tranſparent, and ſenſibly formed of the 
fame triangular elements, as that of plafter ; but 
the figure of its two paralle] faces, according 
to which it cleaves, is a parallelogram with two 
acute angles of 50 degrees each. Its ſides make 
an angle, with the faces of 125 degrees on each 
fide, tho” *tis difficult to meaſure them exactly, 
by reaſon the ſides are not ſmooth, as being only 
formed of the extremities of Iamellæ, which leaves 

ſeveral inequalities along the ſides. : 
What is moſt remarkable in this talc, 1s a 
prominent angle, of about 110% which it 
makes about the middle of its thickneſs on _ 
ide; 
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ſide; x that its figure = be a parallelipiped, 
with, 6 f- 8 its two ends, or baſes, 
were plain; b alfo' make a Profile 
angle about 10 wiscle of 140 degrees. 
As to Na refraction of this talc,” 1 live not 
been able to find the exact quantity thereof, by 
reaſon the pieces are too mal 3 nor do I find, 
1 55 objects appear double through its parallel 
aces. 7 | 
Sir Iſaac Notes ives his obſervations upon 
Nand cryſtal, with an n abſttuſe, fore of blutiog of 
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An „ of the Terms of ä 
Art uſed in this volume, which. 


were not explained at the ena * 
rhe former volumes. 


A . & 
Lbidade, is an Arabic word, uſed to ex- 
preſs a moveable rule applied to an inſtru- 


ment for obſerving heights and * It is alſo = 


called a diopter. 

Apogeum, or apogee, is a point in the heavens, 
in which the ſun, moon, or any planet, is at its 
greateſt poſſible diſtance from the earth. | 


Areometer is an inſtrument uſed to meaſure the 


denſity or gravity of fluids. That which is uſed 
by the royal academy of ſciences at Paris, is a 
glaſs bottle balanced with quickſilver, having a 
very narrow neck, divided all along into equal 


parts. It is immerged in liquors, which they 


would compare together, and the weight of ho 


determined by the degree- to which the areo- 


meter ſinks z that in which it ſinks moſt being 
the _— liquor. | 


B 


Brace, a meaſure of 5 Paris feet and 4 inches, 


or about 5 fret, 7 inches 3 of our meaſure. 


Caliber, the bore or width of a 8 or . 


„ 


diameter of its mouth, or of the ball that it Car- 


| riẽs. 


3 cavity 
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Chamber, or - fourneau, or furnace of a mine, 8 
is that part in which the powder is. placed. The : 
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cavity of it is about 5 or 6 cubical feet, and is 

charged with about 1000 J. of powder, or leſs, 
according to the earth that is to be raiſed. '' © 

Choroides, the inner coat of the eye. 

Cornea, one of the coats of the eye, ſo called, 

becauſe it 1s r ee like horn. 

De 

| Diaftole, the motion of the heart, by. which it 

dilates itſelf: it is oppoſite to the pate, Es 

it contracts itſelf, ay 

Folipyle, a * 8 confiſting of 

a 2 hollow metalline-ball, with a ſlender neck or 

pipe, having a very ſmall aperture. © It is heated 


Þ red hot, in order to rarefy the air, and then 
1 thrown into water. There will enter. as much 
| water into it, as may ſerve to fill the vacuum left 
; by the air condenſed by the coldneſs of the wa- 
ter. It is then ſer before the fire again, and the 
1 air ruſhes out with a . min and 
=; for a conſiderable tim. 2 


|  Fougade, or fougaſſe, | is a little fournean, or 
4 chamber of a mine made in form of a well, 8 or 
| 10 feet broad, and 10 or 12 deep, which is 
| digged under ſome work intended to be blown 
up. It is charged with ſacks or barrels of gun- 16 
powder, and is ſet fire to like other mines with a vil 
ſauciſſe. : gi 
Ame * a mine, ſee chamber. 10 


1 Mortiſe, or mortoiſe, an inciſion into the thick- . | 
| neſs of a piece of wood, which is to receive ano- 

ther piece called a tenon. 
O 


er 
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ſembles the Greek leceer a the roO 
the tongue. ly 8 900 ee 
nn 8 £1 1 f 

Perigeum, or perigee, is a point of the 3 
in which the ſun, moon, or any planet is at Ws 
leaſt poſſible diſtanc fi CAP 


rom the earth 

Pia mater, a thin and delicate double mem- 
brane, which lies under the dura mater; and im- 
1 51 0 covers the ſubſtance of the brain. 


\ 1 
4 & « j 
* 


AM 1 OA 8 £4 41 rt 
Sanciſe, ork: is 4 little roll of pitched 
clath, 2 inches in "diameter, filled with good 
powder, and having a flow fire —_— o it. 
is uſed 10 ft it on bre. a W 8 0 "4 
Fyfole, that motion of the ban, by which it 
— itſelf, It . Feen 5 
which it dilates rell. | 199 2 N 
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At e dilatation '* it b N ne fue 
Mw on the elefticity of . . 359 
8 remarks on the navigation of its coa 125 
Amplitude, what it is. -— 
Animalcules, the multiplication of them. 10 
Aſtaboras of the ancients thought to be the Tacaze, 1 37 
Aſtape of the ancients 3 to be the Dender. I 38 | 
Atbara, a name given to the Tacaze. _ 
Atmoſphefe, the weight of it. | 220 
Aurora borealis /een at Berlin. "mn 


B 


Darn s cellar, the fatal Fan of ſome vapour: there. 329 
arometer obſerved. 232, 95, 171, 360, 364 

— luminous. g 23 
— à new one deſeribed. 


1 — —— the method of meaſuring the beights of Fo by 


it. 3 
Barometrical obſervations, made at Paris and at Z as 


compared, 177 
Baro- 


— ' 


= 


IND E X. 


_ pap 
* obſervations e St. Baur, and the neigh 


ouring . | 142 
— — à 3 laces 3 — 
Batavia, the difference of the milk of European women 


there, and. that of Neg refles. 12 
St. Baum, 3 142 
uignes, the heig it. 142 
Brin, an aurora borealis fan. . 
Beroar, obſerwations en t. 369 
Bernard the hermit, à ſort of fo. 32 
Bicuiba, a fort of nut, its virtues. j.- 4220 
Bitumen contained in the ſeawater. 1 
Boca Chica, its latitude, "mes 
Blood, circulation of it in inſefts. 11 
Bolomia, the Wi / its qm an frm that if Paris. 
* TIP 
Bombs conſider | S op 10g 
Brazil, its — in the maþt e erroneous. 130 
Bang e . 
Ghenbus a fir / fb. -. 326 
Cancers cured. "7 a9 
Candace, the common name 0 ths queens Mere 130 
Cape Horn, its poſition. in the maps erroneous. 128 
Carteſian tem of the cauſe if gravity vindicated. 20 
Carthagena, its latitude. A 153 
. Iongitude, | 5 152, 154, 155 
Catarrh, a pidemichl one, which 15 Gerdi a thaw, 313 
Cats, the — Atruclure of their eyes. * 192 
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